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L Executive Summary

This document constitutes the Environmental Protection Agency’s (EPA or the Agency)
response to the Natural Resources Defense Council’s (NRDC) Petition dated April 23, 2009
(Petition) requesting that EPA cancel all pet uses of the pesticide tetrachlorvinphos (TCVP).
The factual background relevant to NRDC’s Petition is discussed in Section II of this document.
Section I explains EPA’s new conclusions related to any potential risks associated with the pet
uses. Section IV discusses the benefits TCVP pet products provide their users and the potential
impacts associated with the changes necessary to address risks of concern. Section V provides
specifics on how EPA has addressed any identified risks of concern. For the reasons discussed
below, EPA is denying NRDC’s Petition to cancel all pet uses for TCVP.

As discussed in Section 111, in response to NRDC’s Petition, EPA conducted a revised
residential exposure and risk assessment in 2020 for all TCVP pet product uses. TCVP pet uses
consist of liquid sprays, dusts, and collars. Based on the revised residential exposure and risk
assessment for TCVP, EPA does not find risks of concern resulting from liquid spray pet uses of
TCVP and therefore declines today to initiate cancellation action against such uses as requested
in the Petition. The registrants for the remaining registrations for products containing TCVP with
uses on cats and dogs have agreed to either voluntarily cancel those products or amend those
products such that revised risk estimates result in no risks of concern. Specifically, the
registrants, The Hartz Mountain Corporation (Hartz) and Chem-Tech Ltd. (Chem-Tech), have
submitted requests under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
section 6(f) ! to either terminate uses on cats and dogs from their dust products or request
voluntary cancellation of their dust products and EPA is processing those requests; Hartz has
submitted a request under FIFRA section 6(f) to voluntarily cancel EPA Registration No. 2596-
63, a cat collar; and Hartz has requested label and registration amendments for certain other pet
collars, which EPA is currently evaluating. With these changes, EPA does not find risks of
concern. (See “Tetrachlorvinphos: Revised Residential Exposure and Risk Assessment for the
Registered Pet Product Uses” and “Tetrachlorvinphos: Addendum to the Revised Residential
Exposure and Risk Assessment for the Registered Pet Product Uses” in Attachments B and ().

In addition to the registrants, there are supplemental distributors associated with these
registrations. Under 40 CFR 152.132, a registrant may distribute or sell their product under
another person’s name and address instead of their own. The distributor is an agent of the
registrant, and both the registrant and the distributor may be held liable for violations pertaining
to the distributor product. When the registered product is cancelled or amended, so too is the
distributor product. Therefore, all changes made by the registrants must also be made by the
supplemental distributors. A full list of the associated supplemental distributors can be found in
Attachment A.

While EPA’s revised 2020 residential exposure and risk assessment for TCVP addresses
the arguments raised in NRDC’s Petition regarding whether TCVP pet uses pose unacceptable
risks, the 2020 assessment and the registration review currently underway address the issues

! In this document EPA uses the U.S. Code citations as well as the more commonly known FIFRA sections.
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noted by NRDC as they relate to the 2006 TCVP Reregistration Eligibility Decision (RED). To
the extent that NRDC suggests that EPA perform a new organophosphate (OP) cumulative risk
assessment, EPA is currently reviewing the organophosphates as a whole (including TCVP) in
registration review pursuant to FIFRA section 3(g), and 40 CFR Part 155, which includes a new
OP cumulative risk assessment.

II. Background

TCVP is a member of the organophosphate (OP) class of pesticides. Like other OPs,
TCVP’s mode of action involves the inhibition of the enzyme acetylcholinesterase (AChE).
TCVP was first registered as a pesticide in 1966 and is an insecticide used to control fleas, ticks,
various flies, lice, and insect larvae on livestock and domestic animals and their premises. TCVP
is also applied as a perimeter treatment. All crop uses of TCVP were voluntarily cancelled in
1987.

The RED for TCVP was initially completed in September 1995. An interim Tolerance
Reassessment Eligibility Decision (TRED)? for TCVP was completed in July 2002. A
residential exposure assessment was originally completed in 1999 in support of the TRED,
which concluded that there were no residential risks of concern resulting from handler and post-
application exposure. The residential assessment was refined in 2002. Both the TRED and 1999
assessment can be found at www .regulations.gov in public docket numbers EPA-HQ-OPP-2002-
0295 and EPA-HQ-OPP-2008-0316. The Agency completed the OP cumulative risk assessment
(considering all OPs, including TCVP, sometimes referred to as the “OP Cumulative”) in
December 2001, and, as a result, the TCVP TRED and RED were considered final at that time
and can be found in public docket number EPA-HQ-OPP-2006-0618. Updates to the OP
Cumulative risk assessment were completed in June 2002 and July 2006*. There were no risks
of concern identified in the residential assessment portion of the OP Cumulative, which
considered exposure from the pet uses of TCVP along with all other OP uses.

A. Registration Review of TCVP

Following reregistration and tolerance reassessment, EPA is required to complete the
next re-evaluation of TCVP under the FIFRA section 3(g) registration review program by
October 1, 2022. The registration review program is intended to make sure that, as the ability to
assess and reduce risk evolves and as policies and practices change, all registered pesticides
continue to meet the statutory standard of no unreasonable adverse effects. Changes in science,
public policy, and pesticide use practices will occur over time. Through the registration review
program, the Agency periodically re-evaluates pesticides to make sure that as these changes
occur, products in the marketplace can continue to be used without causing unreasonable adverse

2 Available at hitps://www regulations.gov/document? D=EPA-HQ-OPP-2002-0295-0012.
3 Available at hitps://www regulations.gov/document? D=EPA-HQ-OPP-2008-0316-0010.
4 Available at hitps://'www.regulations.gov/document?D=EPA-HQO-OPP-2006-0618-0002.

Page 7 0of 98

ED_005822_00000600-00007



effects on human health and the environment taking into account the risks and benefits
associated with the use of the product.’

The TCVP registration review docket opened in June 2008 with the TCVP Summary
Document and supporting documents® stating what EPA knew about TCVP at that time and what
additional risk analyses and data were needed to make a registration review decision. A Generic
Data Call-In (GDCI) was issued December 29, 2009, requiring the submission of studies to
inform the Agency’s evaluation of risk from all TCVP exposure pathways, including those
related to pet uses. The TCVP Task Force, comprised of the TCVP registrants, committed to
conducting the studies, and anticipated submission beginning March 2012.

Concurrent with the TCVP Task Force’s data development for registration review, the
Agency expedited its review of the risk from pet uses to address NRDC’s petition. The Agency
began with a summary of pet collar risk estimates from the RED in order to frame the path
forward for updating the pet use risk assessment in the February 2010 memorandum,
Tetrachlorovinphos, PC Code 083701, DP Barcode 346880: Summary of Pet Collar Risk
Estimates. This memorandum outlined the risk assessment methods that changed since the
previous assessment for the TCVP RED and identified significant uncertainties that needed to be
addressed in a new risk assessment. EPA completed an updated TCVP assessment on the pet
uses on November 5, 2014, Residential Exposure Assessment in Response to the Natural
Resources Defense Council Petition to Cancel All Pet Uses for Tetrachlorvinphos (“2014 Pet
Products Assessment”), in advance of the Agency’s comprehensive December 21, 2015 TCVP
Draft Human Health Risk Assessment for registration review, in continued efforts to expedite a
response to NRDC’s Petition.

In January 2016, EPA took the study Assessing Intermittent Pesticide Exposure from
Flea Control Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos, Journal
of Exposure Science and Environmental Epidemiology, Davis, M. et al., v.18, 564-570 (2008))
(“Davis Study”) to the Human Studies Review Board (HSRB) to determine if the Agency could
rely on the study. 40 CFR 26.1703 prohibits EPA from relying on data from any research
involving intentional exposure of any pregnant human subject (and therefore her fetus), nursing
woman, or child, unless the EPA has: (a) obtained the views of the HSRB; (b) provided an
opportunity for public comment on the proposal to rely on the otherwise unacceptable data; (c)
determined that relying on the data is crucial to a decision that would impose a more stringent
regulatory restriction to protect public health than could be justified without the data; and
(d) published a full explanation of the decision to rely on the data, including a thorough
discussion of the ethical deficiencies of the underlying research and the full rationale for finding
that the standard in item (c) was met.

The HSRB concluded that: “The research is scientifically sound and, if used
appropriately, the pet fur transferable residue data from the rubbing protocol used in the study

3 See FIFRA section 2(bb).
§ Available at https://www.regulations.gov/docket?D=EPA -HQ-OPP-2008-0316.
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can provide useful information for evaluating potential exposures of adults and children from
contact with dogs treated with tetrachlorvinphos containing pet collars.”’

EPA subsequently completed the TCVP Revised Human Health Risk Assessment for
Registration Review, dated December 21, 2016, in which post-application risks were assessed
using the Davis Study data. The December 21, 2016 risk assessment also assessed pet collars
using assumptions of varying ratios of liquid/dust of active ingredient in the exposure
calculations to determine the impact on the outcome of the assessment. At the time, EPA was
uncertain as to whether the active ingredient in the collars should be considered a liquid or a
solid, or some percentage of both liquid and solid, for purposes of risk assessment. This risk
assessment was posted in the docket® on December 29, 2016.

EPA issued a Data Call-In (DCI)° to Hartz on June 3, 2019 requiring a mechanical
torsion study in order to resolve the remaining uncertainty regarding the collar formulation.
Hartz submitted the study on August 28, 2019. EPA has since reviewed this data and determined
it is acceptable for inclusion in its revised residential exposure and risk assessment discussed in
Section 1.

EPA has incorporated the mechanical torsion data in its July 2020 revised residential
exposure and risk assessment “Tetrachlorvinphos: Revised Residential Exposure and Risk
Assessment for the Registered Pet Product Uses.”'° The registrants have agreed to mitigate risks
identified in the revised residential pet product assessment, so EPA also completed an
addendum, Tetrachlorvinphos: Addendum to the Revised Residential Exposure and Risk
Assessment for the Registered Pet Product Uses,” which reflects the amendments to those
registrations and confirms that the revised risk estimates result in no risks of concern. The
revised residential exposure and risk assessment and addendum are available in Attachments B
and C, respectively.

While EPA has completed the revised residential exposure assessment in order to
expedite its response to the NRDC Petition, TCVP remains under registration review pending
completion of a full revised human health risk assessment (including an aggregate assessment
together with all TCVP uses) and registration review decision. Completion of the draft full
registration review human health risk assessment is anticipated in 2021, followed by a 60-day
public comment period. EPA will subsequently issue a Proposed Interim Decision that responds
to any public comments received on the draft registration review revised human health risk
assessment, and which will also be available for a 60-day public comment period. EPA will
issue an Interim Decision by October 2022.

7 See https://www.epa.gov/sites/production/files/2016-04/documents/hsrb_final report january 2016 meeting -
3-30-2016.pdf

§ Available at https.//www regulations.gov/document? D=EPA -HQ-OPP-2008-0316-0055.

? Available at bttps://www.regulations.gov/document?D=EPA-HQ-OPP-2008-0316-0078.

10 Available at https:/www.regulations.gov/docket?D=EPA-HQ-OPP-2008-0316.
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B. Summary of NRDC’s Petition to Cancel All Pet Uses

On April 24, 2009, EPA received a Petition under the Administrative Procedure Act
(APA), 5 U.S.C. § 551, et seq., from NRDC, dated April 23, 2009, to cancel all pet uses of
TCVP, as well as an April 2009 “Issue Paper” issued by NRDC entitled “Poisons on Pets 1I:
Toxic Chemicals in Flea and Tick Collars.” The Petition raised the following issues:

e NRDC argued that EPA failed to consider pet collar exposures in the 2002 revised human
health risk assessment underlying the 2006 RED. NRDC argued that despite finding that
pet collar uses provided the highest exposure levels for adults, EPA still chose not to
conduct a risk assessment for pet collars, and that EPA ignored the possibility that the pet
collar uses could expose infants and children to unsafe levels of TCVP.

e NRDC argued that EPA used faulty exposure assumptions in the 2006 organophosphate
cumulative risk assessment. NRDC argued that the EPA’s organophosphate cumulative
risk assessment for pet products significantly underestimated toddlers’ exposure to
pesticide residue on a pet from TCVP pet products, particularly flea collars.

e NRDC argued that use of TCVP pet collars results in unacceptably high exposures,
pointing to NRDC’s April 2009 “Issue Paper” entitled “Poisons on Pets I1: Toxic
Chemicals in Flea and Tick Collars,” and to a 2008 study entitled “Assessing Intermittent
Pesticide Exposure from Flea Control Collars Containing the Organophosphate
Insecticide Tetrachlorvinphos,” Journal of Exposure Science and Environmental
Epidemiology, Davis, M. et al., v.18, 564-570 (2008) (the “Davis Study”).

The Petition concluded that EPA’s 2006 RED for TCVP is “arbitrary and capricious, and
contrary to law,” and that “EPA must ... cancel all pet uses of [TCVP].” Petition at 6.

On June 5, 2009, EPA announced receipt of NRDC’s Petition and “Issue Paper” in the
Federal Register (74 FR 27035) and posted the Petition in public docket number EPA-HQ-OPP-
2009-0308 in regulations.gov for a 60-day public comment period, during which time interested
stakeholders could review and comment on the Petition.

During the comment period, EPA received approximately 8,600 form letters as part of a
mass campaign supporting NRDC’s Petition. The Agency also received a comment from The
Humane Society of the United States (HSUS) that supported NRDC's Petition, and a comment
from Hartz, which opposed NRDC’s Petition. In addition, Hartz provided additional information,
including a dislodgeable residue study, to help refine the Agency’s pet use risk assessment. EPA
considered the substantive comments received during that public comment period in 2009 and
released a Response to Comments document!! concurrently with the Agency’s initial response to
the NRDC Petition in 2014, as discussed in further detail in section I1.D. of this document below.
Consistent with EPA’s Response to Comments document, the Agency has continued to review
new information and this response to NRDC’s Petition includes updated risk and benefit
assessments.

I Available at https://www.regulations.gov/document?’D=EPA-HOQ-OPP-2009-0308-0012.
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C. EPA’s Review of NRDC’s Issue Paper

As mentioned above, along with the Petition, NRDC submitted an April 2009 NRDC
“Issue Paper” entitled “Poisons on Pets II: Toxic Chemicals in Flea and Tick Collars”
(hereinafter “Poison on Pets 11””) for EPA’s consideration of potential exposures from TCVP pet
collars. This “Issue Paper” consisted of a study overview and summarized findings along with a
methodological appendix but did not include the full study report including all the raw data. Ina
letter dated May 28, 2009, the Agency requested additional scientific information from NRDC so
that EPA could fully analyze and independently verify the results of the study report, including
all raw data and the protocol for the pet residue study. EPA also requested information on the
ethical conduct of the study regarding the use of human subjects, as required by 40 CFR §
26.1303 under Subpart M — “Requirements for Submission of Information on the Ethical
Conduct of Completed Human Research.”

On June 25, 2009, NRDC submitted a response letter.!* Although NRDC’s June 25,
2009 letter included a copy of the original protocol intended to support NRDC’s argument that
the studies underlying the “Poison on Pets II” report were not “human studies” under 40 CFR
Part 26, the letter did not include either the scientific information to enable EPA to verify the
results of the study report or the information on the ethical conduct of the studies required by 40
CFR § 26.1303. NRDC’s letter stated:

“... NRDC will await EPA’s final determination that the study does not constitute
research with human subjects and that the Agency will include it as part of its assessment
of our Petitions. Once EPA makes that final determination, then we will provide the
underlying data supporting our report.” NRDC Letter, June 25, 2009, at 3.

In a letter dated August 7, 2009, EPA informed NRDC that the Agency (EPA’s Office of
Pesticide Programs, in consultation with EPA’s Human Subjects Research Review Officer in the
Office of the Science Advisor) still regarded the two studies described in the “Poison on Pets 1T’
report as research with human subjects covered by EPA’s rules in 40 CFR Part 26, “Protection of
Human Subjects.”!?

To date, NRDC has not submitted the necessary raw data to allow EPA to verify the
“Poisons on Pets I1” study report findings. Without the raw scientific data, this information was
not considered in EPA’s evaluation of NRDC’s Petition.

D. EPA’s Initial Response to NRDC’s Petition and Subsequent Litigation

On April 23, 2009, NRDC filed a Petition under the APA asking EPA to cancel all
pesticide registrations for the use of TCVP to control fleas and ticks on pets (“pet uses”).

As of February 2014, EPA had not responded to NRDC’s 2009 Petition and NRDC filed
a mandamus Petition in the U.S. Court of Appeals for the D.C. Circuit to compel a response. In

12 Available at https://www.regulations.gov/document?’D=EPA -HQ-OPP-2009-0308-0006.
13 Available at https://'www regulations.gov/document?D=EPA -HOQ-OPP-2009-0308-0007.
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November 2014, EPA completed a new risk assessment in response to NRDC’s 2009 Petition
and, on the basis of that risk assessment, denied NRDC’s Petition. NRDC’s 2014 mandamus
Petition was therefore dismissed as moot in December 2014.

In January 2015, NRDC filed suit in the U.S. Court of Appeals for the Ninth Circuit on
the merits of EPA’s denial of its APA Petition. In its August 5, 2015 Opening Brief, NRDC
raised for the first time the issue of whether the TCVP in pet collars should be considered a
liquid or solid formulation. While EPA had previously categorized the active ingredient in all
pet collar products as liquid formulations as supported by the best available science at the time of
development of the relevant Standard Operating Procedure (SOP),'* NRDC’s August 5, 2015
Opening Brief pointed out that the label for Hartz UltraGuard Flea and Tick Collar for Dogs
(EPA Reg. No. 2596-84) at the time stated that “as the collar begins to work, a fine white powder
will appear on the surface.”

In 2015, while the Ninth Circuit litigation was on-going, and as scientific methodologies
and understanding had evolved, EPA reconsidered its position for purposes of developing the
TCVP Revised Human Health Risk Assessment for Registration Review (which would
ultimately be issued December 21, 2016, and posted to the docket on December 29, 2016)"° by
(re)assessing pet collars containing TCVP using assumptions of varying ratios of liquid/dust
(1/99, 50/50, and 99/1) in the collar. These varied assumptions were incorporated into the
exposure calculation to account for the uncertainty in the liquid/dust ratio. Without having
chemical-specific composition information related to TCVP pet collars, this approach was taken
to account for the range of possibilities which could occur. EPA also determined that an
additional 10X uncertainty factor should be applied to TCVP to address uncertainties in the dose-
response relationship for neurodevelopmental effects for the OPs in infants, children, and women
of childbearing age for all residential exposure scenarios. In September 2015, EPA therefore
sought a voluntary remand of its 2014 denial of NRDC’s 2009 APA Petition. In arguing for
remand without vacatur, EPA informed the Court and parties that it intended to issue a new risk
assessment before the end of 2016 and respond to the Petition within 90 days after the final risk
assessment was issued. In June 2016, the court granted EPA’s motion for remand and denied
NRDC’s motion for vacatur.

In addition, as mentioned above, in January 2016 EPA took the Davis Study to the
HSRB, which concluded that the study was scientifically valid and met the appropriate human
ethics requirements. EPA therefore relied on the Davis Study in developing the December 21,
2016 TCVP Revised Human Health Risk Assessment for Registration Review, as the Davis
study provided transferable residue data for pet fur and resulted in greater potential risks than
those estimated using the pet collar residue transfer study EPA had relied upon in previous
assessments.

As also mentioned above, EPA completed a new TCVP Human Health Risk Assessment
on December 21, 2016 (posted to the docket on December 29, 2016).1° While that risk

14 Available at hitps://www.epa.gov/sites/production/files/2015-08/documents/usepa-opp-

hed residential sops oct2012.pdf.

5 Available in regulations.gov at https:/www.regulations. gov/document?D=EPA -HQ-QOPP-2008-0316-0055.
16 Available in regulations.gov at https:/www.regulations. gov/document?D=EPA-HQ-QOPP-2008-0316-0055.
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assessment identified some potential risks of concern, the risk assessment left unresolved some
key questions, such as whether the TCVP in the pet collars should be considered “liquid” or
“solid” (which, in turn, could affect the assessment of risk). With the remaining uncertainty
around the physical form of TCVP present in the collars, the Agency was unable to fully respond
to NRDC’s Petition. Therefore, on March 21, 2017 (90 days after finalizing the new TCVP risk
assessment), EPA informed NRDC that EPA intended to merge the Petition response with its
TCVP registration review decision under FIFRA section 3(g) that was then-scheduled to be
issued in the fall of 2017.

EPA’s assessment of the pet collars hinged on the uncertainty regarding the physical
form of TCVP in collars, and the Agency determined that the best solution for identifying the
physical form of TCVP released from each pet collar would be to require a composition study
from the registrant of the pet collars, Hartz. Therefore, EPA issued a Data-Call-In (DCI) to
Hartz on June 3, 2019, pursuant to FIFRA section 3(c)(2)}(B), requiring a composition study in
the form of a mechanical torsion study.!” This study, along with additional transfer residue data,
were submitted to the Agency on August 28, 2019. The Agency completed the review of these
data in December 2019; the results of these studies are discussed further in Section III. The
Agency has incorporated these data into the July 2020 revised residential exposure and risk
assessment. The data evaluation records for these data are available in public docket EPA-HQ-
OPP-2008-0316 at www.regualtions.gov.'®

Five days before EPA issued the DCI, on May 29, 2019, NRDC filed a mandamus
Petition with the Ninth Circuit Court of Appeals asking the Court to order EPA to respond to
NRDC’s 2009 Petition. On April 22, 2020, the Court issued an Order directing EPA to either
initiate cancellation of the TCVP pet use registrations or deny NRDC’s 2009 Petition within 90
days of the Court’s order (i.e., by July 21, 2020). The Court further ordered that if EPA mitiates
cancellation, the Agency must file status reports with the court every 2 months and stated that the
Court expects cancellation to conclude within 1 year of the Court’s order absent a showing of
good cause for any longer period.

H1. EPA’s Revised Residential Exposure and Risk Assessment

EPA conducted a revised residential exposure assessment for all TCVP pet uses. While
EPA’s updated 2020 pet-product risk assessment (and addendum to the risk assessment)
addresses EPA’s assessment of the pet uses, the registration review risk assessment currently
underway addresses all uses of TCVP. Like reregistration, registration review considers all the
uses of an active ingredient along with new data and other information to ensure that the
pesticide continues to meet the standard for registration under FIFRA. To the extent that
NRDC’s 2009 Petition may be suggesting that EPA perform a new cumulative risk assessment,
EPA is currently reviewing the organophosphates (OP) as a whole (including TCVP) in
registration review pursuant to section 3(g) of FIFRA, which includes a new OP cumulative risk
assessment. EPA has determined it is unnecessary to update the cumulative risk assessment to
respond to NRDC’s requests to cancel all TCVP pet uses.

17 Available in regulations.gov at https:/www.regulations. gov/document?D=EPA -HQ-OPP-2008-0316-0078
18 Available at hitps://www.regulations.gov/document?D=EPA -HO-OPP-2008-0316-0083 and
hitps://www.regulations.gov/document?D=EPA-HQ-OPP-2008-0316-0084.
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In developing a response to this Petition, EPA considered, among other things, the
information contained in the Petition, new data relevant to the assessment of exposure from pet
collars (i.e., additional Hartz studies: MRID 50881801/ D453149 and MRID 50931601/
D454190), and updated residential exposure assessment methodologies and reevaluation of
existing data (i.e., the Davis Study). The Agency completed a revised residential exposure and
risk assessment for all TCVP pet product uses, entitled “Tetrachlorvinphos: Revised Residential
Exposure and Risk Assessment for the Registered Pet Product Uses” (attached hereto as
Attachment B). In addition, the Agency completed an addendum to that risk assessment
(Tetrachlorvinphos: Addendum to the Revised Residential Fxposure and Risk Assessment for the
Registered Pet Product Uses) that incorporates mitigation measures proposed by the registrant to
address risk concerns with several pet collars (attached hereto as Attachment C). The addendum
(based on the 2020 revised residential exposure assessment) evaluates the risks associated with
certain pet collars in the case that the requested mitigation measures are approved by EPA, and,
if so, there will no longer be any risks of concem associated with TCVP pet products for all
exposure scenarios. The key points of the 2020 revised residential exposure and risk assessment
are outlined below, as part of the evaluation of NRDC’s claims in its Petition.

EPA risk assessments rely on the most recent guidance and risk assessment
methodologies available at the time they are completed. The human health risk assessments
that NRDC’s Petition alleges failed to properly identify risks were originally completed in 1999
and 2006 and utilized exposure assumptions and methodologies based on Standard Operating
Procedures (SOPs) for pet product risk assessments in place at that time. Since 2012, TCVP
residential pet product assessments assessed residential handler and post-application risk from
exposure to TCVP pet products using the Agency’s 2012 SOPs for Residential Pesticide
Exposure Assessment.!® Development of the 2012 SOPs included external peer review,
including the Agency presenting a draft of the SOPs to the FIFRA Scientific Advisory Panel
(SAP) for comment in 2009. The revised residential exposure assessment also incorporates the
following changes since the previous assessment in 2016:

e updated application rates for certain pet collars,

e incorporation of additional pet collar specific TCVP transferable residue and formulation
type (i.e., liquid/solid) data that were submitted since the last assessment®’, and

e inclusion of an adjustment factor for trimming of pet collars when applied to animals
(i.e., 20% removal after application).

The following is a summary of the analysis and conclusions found in the July 2020 revised
residential exposure assessment, entitled “Tetrachlorvinphos: Revised Residential Exposure and
Risk Assessment for the Registered Pet Product Uses.”

19 hitps://www.epa.gov/sites/production/files/2015-08/documents/usepa-opp-hed residential sops oct2012.pdf
20 Transferable residue studies: MRIDs 50719201, 50719202, 50881801, and 50881802; torsion” composition study,
MRID 50931601.
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A. Toxicology and Uncertainty Factors

Like other OPs, the mode of action (MOA) for TCVP involves inhibition of the enzyme
acetylcholinesterase (AChE) via phosphorylation of the serine residue at the active site of the
enzyme. This inhibition leads to accumulation of acetylcholine and ultimately to neurotoxicity
in the central and/or peripheral nervous system.

TCVP has low acute toxicity by the oral, dermal, and inhalation routes of exposure. It is
a slight dermal irritant, a moderate eye urritant, and a dermal sensitizer. TCVP is classified as a
possible human carcinogen (Group C) based on statistically significant increases in combined
hepatocellular adenoma/carcinomas in mice, and suggestive evidence of thyroid c-cell
adenomas and adrenal pheochromocytomas in rats. The mutagenicity database for TCVP
suggests that this chemical was not mutagenic in either the gene mutation assay or the primary
rat hepatocyte unscheduled DNA synthesis assay. This chemical was positive for inducing
chromosomal aberrations in Chinese hamster ovary cells in the absence of metabolic activation,
but was negative in the presence of metabolic activation. Immunotoxicity was not observed at
dose levels that exceed the limit dose.

As with other OPs, TCVP exhibits a phenomenon known as steady state AChE
inhibition. After repeated dosing at the same dose level, the degree of inhibition comes into
equilibrium with the production of new, uninhibited enzyme. At this point, the amount of AChE
inhibition at a given dose remains consistent across duration. In general, OPs reach steady state
within 2-3 weeks; a pattern that is observed for most OPs, but not every OP, like TCVP, which
shows no difference in response across duration. For TCVP, the steady state is reached after a
single day of exposure. As such, the endpoint selection for TCVP considers data available for all
durations of dosing when choosing the most protective point of departure.

No quantification of dermal non-cancer risk is required for TCVP since there were: (1) no
treatment-related effects (no clinical signs) at doses up to and including the limit dose of 1000
mg/kg/day in the dermal toxicity study; (2) both red blood cell (RBC) and brain cholinesterase
activity were assessed in the dermal study and neither compartment was affected at the limit
dose; and (3) no quantitative susceptibility was observed for juvenile or gestational lifestages in
the developmental, reproductive, or comparative cholinesterase assay (CCA) toxicity studies.
Despite the determination of the lack of non-cancer dermal hazard for TCVP, dermal exposures
from TCVP must be quantified for the purpose of cancer risk assessment. Because the cancer
assessment is based on an oral study, a dermal absorption factor (DAF) of 9.6% was used in the
route-to-route extrapolation. The DAF is based on the results of a dermal penetration study in
rats.

For TCVP, EPA has determined that a database uncertainty factor (UFpg) of 10X is
necessary to be added to address uncertainties in the dose-response relationship for
neurodevelopmental effects for the OPs in infants, children, and women of childbearing age for

all residential exposure scenarios.

For the residential incidental oral exposures, the level of concern (LOC) is 1000 (i.e., risk
estimates are not of concern when the margin of exposure (MOE) is > the LOC) which includes
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a 10X uncertainty factor for interspecies extrapolation, a 10X uncertainty factor for intraspecies
variation, and a 10X additional UFpg. For the residential inhalation exposures, the LOC is 300
which includes a 3X uncertainty factor for interspecies extrapolation, a 10X uncertainty factor
for intraspecies variation, and a 10X additional UFpg. The interspecies extrapolation factor for
the inhalation route has been reduced from 10X to 3X because the reference concentration (RfC)
methodology for inhalation has been used to determine a human equivalent concentration (HEC)
and takes into consideration the pharmacokinetic differences between animals and humans.

B. Residential Handler Exposures

In the revised residential exposure assessment, EPA identified that there is the potential
for residential exposures from the use of TCVP pet products. Residential handler exposures to
TCVP pet products may occur via the dermal or inhalation routes while the product is placed on
a cat or dog. A steady-state non-cancer residential handler exposure assessment (inhalation
only; no dermal point of departure (POD) selected) was performed for homeowners applying
TCVP products to cats and dogs. In addition, a residential handler cancer assessment was
conducted due to TCVP being classified as a Group C possible human carcinogen with a linear
low-dose approach for quantification of risk using the oral slope factor (Q1*) of 1.83 x 107
(mg/kg/day).

1. Residential Handler Assumptions and Inputs

Application Rates for all Pet Uses: The following provides a summary of the application
rates per type of TCVP pet use. For TCVP dust and powder products, all products identify a
specific amount to use per animal weight that allows for determination of the maximum
application rate. For example, label directions will state to use a certain amount of product (e.g.,
ounces of product) per size of pet (small versus large animal) which allows for calculation of the
total pounds of active ingredient to be applied when the percent active ingredient in the product
is known.

For TCVP liquid sprays (trigger and pump spray products), all registered products direct
the user to apply a specific number of “strokes” per animal size. In order to determine the
amount of active ingredient (a.i.) applied per treatment as specified by number of strokes, EPA
requested additional information and received data from a product registrant. The registrant
provided information regarding the total volume of product released per stroke for pump and
trigger spray products: 0.19 and 0.93 grams, respectively. Only trigger spray products are
available for dogs; however, both pump and trigger spray products are available for cats.
Additionally, in 2014, EPA approved an amendment for the registrant’s product label of EPA
Reg. No. 2596-140 that now includes a recommended number of strokes per animal size. The
specific number of strokes per animal size is located in Table 4.0 in the 2014 residential
assessment and Table A.2 of the 2020 revised residential exposure assessment. Previously, the
label did not specify a number of strokes per cat/dog. The recommendation of strokes provided
a range for the assessment, assuming that the user follows the label.

For pet collars, the application rates used in risk assessments typically represent the
maximum amount of a.i. that could be applied by weight of the treated animal (small, medium,
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and large). This is only possible when the product is manufactured for use, or is labeled
specifically, for different animal weight ranges. If EPA does not have this information, a
number of assumptions are used (as described in HED’s 2012 Residential SOPs (Treated Pets
SOP)). The majority of pet collar formulations are registered as a single collar for use on all
animal weight ranges. These have been assumed for use on different weight ranges as specified
in the Residential SOPs which include:

e Cats — Small (up to 5 Ibs), Medium (6 to 12 Ibs), Large (13 Ibs and up).
e Dogs - Small (up to 20 pounds), Medium (21 to 50 lbs) and Large (51 Ibs and up).

While the pet collar product labels recommend trimming of the pet collar after it is applied to
the animal, since the handler would be exposed to the full length of the collar during
application, trimming of the collar was not accounted for in the residential handler exposure
calculations.

Pet Collar Formulation: Per EPA’s 2012 Residential SOPs?!, pet collar products are
categorized as a liquid formulation (i.e., using inputs and assumptions reflective of liquid
formulations). However, in NRDC’s Petition related to TCVP pet uses, the NRDC asserted that
EPA incorrectly considered the TCVP pet collar formulation to be a liquid formulated product
noting that a label for a TCVP pet collar product states that “as the collar begins to work, a fine
white powder will appear on the surface.” HED reviewed this information and agreed that
exposure to the active ingredient as a dust/solid formulation could occur. Due to the uncertainty
associated with pet collar formulation type, and without chemical-specific data, HED typically
assumes a range of ratios to cover the range of potential exposures (e.g., 1/99, 50/50, and 99/1
liquid/dust). This is consistent with the approach taken for TCVP in the 2016 Occupational and
Residential Exposure (ORE) assessment.?? Since that assessment, a TCVP-specific dust torsion
study was submitted and reviewed (MRID 50931601?%). This study provides a refinement
related to the ratio of liquid/dust and provides an estimate of how much TCVP may be released
from the collar in the form of a dust/solid. In this study, the weight difference of collar pieces
before and after the torsion tests (which involved mechanical torsion and stress by twisting and
pulling the collar three times) was measured. This weight difference was assumed to represent
the amount of TCVP lost from the collar in the form of dust. Based on the results of this study,
EPA determined that 0.38% mass (assumed to be dust) is lost from the collar due to torsional
stress. Therefore, in the current exposure and risk calculations for TCVP pet collars, HED
assumed a liquid/dust ratio of 99.62/0.38 (i.e., the estimated dose from exposure to a pet collar is
calculated for liquids and dusts separately, and then the doses are adjusted by the ratio and added
together).

Unit Exposures for all Pet Uses:

Dust/Powders: Chemical-specific unit exposure data were provided in support of the
residential handler risk assessment for the dust/powder formulations only (MRID 45519601).

21 Available at hitp://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential -
pesticide

22 Available at https://www.regulations.gov/document?D=EPA-HO-OPP-2008-0316-0054

3 MRID 50931601. D454190. Submitted in response to GDCI-083702-1791.
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The study, “Determination of Dermal and Inhalation Exposures to Tetrachlorovinphos (TCVP)
During the Application of an Insecticide Powder to a Dog,” was previously reviewed by the
Agency in January 2002 and determined to be acceptable, and the data were reflected in the
TRED for TCVP in 2002. These exposure data were used to estimate handler exposures from
the TCVP dust/powder products. The study resulted in average unit exposures for the dermal
and inhalation routes of exposure of 1,700 mg/Ib a.i. and 3.1 mg/lb a.i., respectively.

Liquid Sprays: In the absence of chemical-specific exposure data for residential handling
of liquid sprays, the Agency used exposure values from the 2012 Residential SOPs as a surrogate
to estimate handler exposures. Surrogate exposure data for a groomer trigger pump spray
application to dogs was used to estimate handler exposures from TCVP pump spray products.

Pet Collars: No chemical-specific exposure data are available for assessment of handler
exposures from the application of collars. For the liquid portion of the pet collar, the liquid-
specific unit exposure (UE) values (i.e., surrogate data from a spot-on applicator study) from the
2012 Residential SOPs** were used. For the dust portion of the pet collar, HED used a TCVP
dust/powder applicator exposure study (MRID 45519601). The handler doses were then
adjusted by the ratio obtained from the torsion study (99.62 liquid/0.38 dust). The liquid
formulation spot-on surrogate UE data assumes negligible inhalation exposure; therefore, only
the dust-specific UE data (i.e., a TCVP dust/powder applicator exposure study) are expected to
result in the potential for inhalation exposures.

Amount Handled: Per the Agency’s 2012 Standard Operating Procedures (SOPs) for
Residential Pesticide Exposure Assessment,” it is assumed that residential handlers of pet
treatment products will treat two animals per application.

Exposure Duration: Residential handler exposure is expected to be short-term in
duration. Intermediate- and long-term exposures are not likely because of the intermittent nature
of applications by homeowners. However, because of the steady state AChE inhibition exhibited
by the OPs, steady state exposures (typically 21 days and longer for OPs, but 1 day for TCVP)
were assessed and presented for residential exposures to TCVP pet products.

Days per Year of Exposure: For the purpose of assessing residential handler cancer
exposure/risk from TCVP product application, EPA has assumed four days per year for collars,
and six days per year for dusts/powders and liquid sprays. The collar is based on a worst-case
assumption of a single application every three months. Collar re-treatment intervals range from
three to seven months. EPA assumed a bi-monthly re-treatment interval for dusts/powders and
liquid sprays.

Years per Lifetime of Exposure and Lifetime Expectancy: It is assumed that residential
handler exposure would occur for 50 years out of a 78-year lifespan. This factor is routinely

*Available at https:/www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-
pesticide
25 Available at https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-
pesticide
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used as a conservative estimate of the number of years an individual could continually use a
single pesticide product. Life expectancy values are from the Exposure Factors Handbook 2011
Edition Table 18-1.2° The table shows that the overall life expectancy is 78 years based on life
expectancy data from 2007. In 2007, the average life expectancy for males was 75 years and 80
years for females. Based on the available data, the recommended value for use in cancer risk
assessments is 78 years.

2. Residential Handler Risk Estimates and Conclusions

EPA concluded that residential handler (adults) steady state inhalation exposures are not
of concern to the Agency (i.e., all margins of exposure (MOEs) are greater than the LOC of
300) from application of any registered TCVP pet products. A complete listing of all MOEs
can be found in Tables C.2 and C.3 of the 2020 revised residential exposure assessment.

Estimated residential handler cancer risk estimates range from 10” to 10”7, which are
below the Agency’s LOC. A complete listing of all residential handler cancer exposure and risk
estimates can be found in Tables D.1 and D.2 in the 2020 revised residential exposure
assessment.

C. Residential Post-Application Exposure

In the revised residential exposure assessment, EPA identified that there is the potential
for post-application exposure for individuals exposed as a result of contacting a cat or dog
previously treated with TCVP pet products. A steady state non-cancer residential post-
application exposure assessment (incidental oral only (i.e., hand-to-mouth exposure); no dermal
POD selected) was performed for individuals coming into contact with treated cats and dogs.
Since there is no non-cancer dermal hazard for TCVP, a quantitative non-cancer post-application
dermal exposure assessment was not performed for adults or children. Residential post-
application inhalation exposure is expected to be negligible from TCVP pet products and, thus, a
quantitative assessment was not performed. Per the Residential SOPs, the combination of low
vapor pressure (2.6 x107 mmHg at 25°C) and the small amounts of pesticide applied to pets is
expected to result in negligible levels of chemical in the air, and therefore negligible inhalation
exposures. In addition, a residential post-application cancer assessment was conducted due to
TCVP being classified as a Group C possible human carcinogen by the Agency with a linear
low-dose approach for quantification of risk using the oral slope factor (Q1*) of 1.83 x 107
(mg/kg/day).

1. Residential Post-application Assumptions and Inputs

Application Rate for all Pet Uses: For pet collars, the label directs users to cut off and
dispose of any excess length once the product is fit according to directions and buckled into
place. Per the 2012 Residential SOP, the full length of the collar is assumed in pet collar
assessments, since the exact length that is cut off cannot be determined; therefore, the
corresponding active ingredient (a.i.} loss cannot be quantified. In the previous assessment,

26 Available at hitps://www.epa.gov/sites/production/files/2015-09/documents/efh-chapter1 8.pdf
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HED assessed the TCVP pet collars assuming the full collar length. Since that time, the
registrant has submitted pet collar efficacy data to address this uncertainty. The data provided
(from MRID 51079501%7) is from a 7-month efficacy study in dogs. A total of 63 dogs (range in
weights of 11 to 22 kg) were included in the data summary, and the weights of the collars were
provided, including the pre-cut weight, the weight of the cut-off piece, and the weight of the
fitted collar. The percent of collar removed was calculated by taking the weight of the cut-off
piece and dividing by the weight of the pre-cut collar. The percent of the collar removed ranged
from 20% to 43%, with an average of 30% being removed. In order to provide a conservative
assumption of how much collar might be removed during use, HED has chosen to use a value of
20% to adjust the application rate for pet collars. Accounting for the percentage of the pet collar
removed is believed to better represent typical usage of the product as it is fit to the treated
animal.

Pet Contact: For the purpose of determining exposure to treated pets, the 2012
Residential SOPs make use of transfer coefficients (TCs). TC is an exposure rate for a selected
activity which involves contact with a source, such as children playing with treated pets or on
treated turf. The TC concept is a long-standing established approach used to estimate residential,
as well as occupational exposures, and is the basis for the Agency’s post-application exposure
guidelines.?® A TC is derived by taking the ratio of study volunteer dermal exposure per unit
time (mg/hr), and the concurrent measure of residue transfer. Ideally, dermal exposure is based
on activities representative of the use pattern, and residue transfer is determined by use of an
established method specific to the use pattern. For pet exposures, TCs can be defined as animal
surface area contact per unit time (cm*/hr).

Currently, there is no exposure study available using typical adult and child activities
with pets and a concurrent transferable residue (TR) measure. As noted in the 2012 Residential
SOPs?, in the absence of direct exposure data for residential activities with pets, the Agency
concluded that studies conducted to monitor pet grooming activities are likely to result in a
highly protective estimate of pet contact relative to contact associated with petting, hugging, or
sleeping with a pesticide-treated pet since these individuals directly handled pesticide products
and had direct contact with treated pets. These pet grooming exposure studies have been
submitted to the Agency, reviewed and determined to be acceptable for risk assessment. The
data were gathered while human volunteers applied dust/powders and shampoo products to
various dogs of differing sizes and fur lengths. Since these individuals extensively handled the
dogs, it is expected that their resulting exposures are higher than would be reasonably anticipated
from routine contact with treated pets. The volunteers in the shampoo study, who were
professional groomers, shampooed 8 dogs for 5 minutes each, rinsed, and lifted them to counters
for drying and combing resulting in very high exposures. In the dust study, volunteers applied
dust via shaker can to 8 dogs each and then rubbed the dusts into the dogs’ coats. The applicator
studies were not conducted in a manner which measured TR, or active ingredient per surface
area. Therefore, the residue available on the animal for transfer was predicted by multiplying the

2T MRID 51079501, Efficacy and Repellence of Ectoparsiticidal Treatments Against Ticks (Dermacentor Variabilis, Ixodes
Scapularis, Rhipicephasilus Sanguineus), Fleas (Ctenocephalides Felis) and Mosquitos (Aedes Aegypti) on Dogs. May 7, 2019.
Table 4 (p. 37 - 39).

% Available at _http://www.ecfr.gov/cgi-bin/text-

1dx?81D=6b1d4539761be8d5b20dtbfobec 1 9b9d0&node=40:25.0.1.1.9 9&rgn=div6

¥ https://www.epa.gov/sites/production/files/2015-08/documents/usepa-opp-hed residential sops oct2012.pdf
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arithmetic mean fraction of application rate from the analysis of all liquid formulated product
data sets presented in the 2012 Residential SOPs, 0.96%. This approach has the effect of
increasing TC estimates, thus resulting in TC values which are more protective of human health.
Furthermore, the selection of the mean value, in lieu of the screening level fraction application
rate (Far) value, 2%, further increases the TC estimates with use of the dust and shampoo
studies.

Exposure Time: The exposure time (ET) assumption used to assess residential post-
application exposure to TCVP pet products 1s based on the 2012 Residential SOPs. The value 1s
derived from a study which sought to evaluate the times that individuals spend performing
different activities around the home. Based upon the 2012 Residential SOPs, the point estimates
recommended for adult and child ET with pets are 0.77 and 1 hours, respectively. In the study,
animal care is defined as “care of household pets including activities with pets, playing with the
dog, walking the dog and caring for pets of relatives, and friends.” The data identified the time
spent with an animal while performing household activities as recorded in 24-hour diaries by
study volunteers. While the activities defined do not necessarily represent the time volunteers
were actively engaged in constant contact with the animal as is implicit in the post-application
dermal and incidental oral algorithms, the data are the most accurate representation of time spent
with pets available and, therefore, it is assumed that contact is continual throughout the timed
activity. The Agency assumes the ET value reflects a reasonable high-end estimate of time spent
in contact with a dog treated with TCVP pet products.

When use of the study data are coupled with high-end assumptions of pet contact, the
result is an exposure assessment that inherently implies vigorous, continual contact for the entire
duration of contact. While it is possible that an adult or child may be in close contact with a pet
intermittently throughout the day, they would not be actively engaged in the highly vigorous
contact implied by use of the TCs based on the applicator exposure data for the full exposure
duration assumed. Further, it is possible that adults or children may be exposed from sleeping
with a treated pet; however, they are not actively engaged in a high level of contact, or the
repeated mouthing behaviors exhibited by children during waking hours, which are inherently
assumed in the assessment conducted.

Pet Collar Formulation Type Approach: As was mentioned above for residential
handlers, in the current exposure and risk calculations for TCVP pet collars, HED assumed a
liquid/dust ratio of 99.62/0.38. For the residential post-application exposure assessment, the
Agency used transfer coefficients (dermal exposures) and the fraction of active ingredient on
hands from the transfer coefficent studies (hand-to-mouth exposures) specific to both liquid and
solid formulation types when assessing pet collar exposures. As was done for residential
handlers, the estimated post-application dose from exposure to a pet collar is calculated for
liquids and dusts separately, and then the doses are adjusted by the appropriate ratio and added
together.

Transfer Data for the Non-Cancer Assessment: Chemical-specific residue transfer studies
were used for assessment of post-application exposures from registered TCVP pet products. For

dust/powder products and liquid sprays, HED relied on a TCVP powder and pump spray study
(MRID 45485501). In 2014, in support of the Agency’s response to the NRDC Petition, the
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study was reevaluated based on current standards of conduct for pet residue transfer studies.*°
For the purposes of the non-cancer assessment, the transferable residue from the day of
application (Day 0) was used as follows: 0.048% (maximum observed) for dusts/powders and
0.81% for liquid sprays (maximum observed).

For pet collars, HED has used two TCVP-specific residue transfer studies. The first is a
literature study®! (Davis et al), which was used previously, and the second is a newly submitted
TCVP pet collar study (MRID 50881801%). In the previous TCVP risk assessment, a transfer
factor of 0.3% (based on a study conducted for 12 days) was used from the Davis study for the
non-cancer assessment, which reflected the potential transfer of residues to gloved hands after
individuals continuously rubbed for five minutes over the neck of a dog including across the
collar and along the tail region. After subsequent review of the methodology used to collect the
residues, HED determined that this approach (rubbing continuously over the neck/collar) would
likely result in an overestimate of transferable residue because of the repeated intentional high
level of contact with the collars. As a result, the transfer factor was revised to reflect the
potential transfer of residues after individuals continuously rubbed for five minutes over the neck
of the dog with the collar removed for sampling (see further description below) and along the tail
region which reduced the factor to 0.17%. This value closely aligns with the value identified
from the newly submitted TCVP pet collar residue transfer study which was conducted
according to current practice for generating these types of data (i.e., with petting strokes
conducted on the right side, on the left side, and along the back line of the dog).

Davis Study Residue Transfer Factor: In the previous risk assessment for TCVP, it was
noted that the petting/rubbing method used in this study was not conducted based entirely upon
current practice for studies of this type; however, the methodology was relevant for the time at
which it was conducted, and it was deemed adequate for risk quantitation. Upon comparison of
the Davis study data and the recently submitted TCVP transfer study (which was conducted
according to current practice), HED reevaluated the methodology used in the Davis study;
specifically, the information provided in the literature study regarding how the petting
simulations were conducted. The study authors describe that dogs were petted by volunteers
continuously for a five-minute period with cotton gloves. Transferable residue (petting/rubbing)
samples were collected 1) from the fur of the neck (after application of the collar and rubbing
over the collar), 2) from the fur of the neck (after application of the collar and then removal of
the collar for sampling), and 3) along the back in the tail region after application of the collar,
during two studies; the first study was conducted for 112 days and the second study was
conducted for 12 days. Dogs wore the collars continuously throughout the study, but on
sampling days, residue transfer was determined with continuous petting over the neck with the
collars present for 5 minutes, and then continuous petting over the neck with the collars removed
for 5 minutes. Collars were placed back on the dogs after each sampling event.

3¢ Britton, W. 2014. Tetrachlorvinphos: Reevaluation of “HED’s Review of Determination of the Dislodgeability of
Tetrachlorvinphos (TCVP) from the Fur of Dogs Following the Application of an Insecticide Powder, Pump Spray or Aerosol,
MRID 45485501. 5/16/14. D420285.

3 Davis, M. et. al., Assessing Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology. (2008) 18, 564-57). D430707
2 D453149. TCVP: Review and Summary of Residue Transfer Studies Submitted. MRID 50881801.
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In the previous risk assessment, HED had relied on residues collected in the Davis study
from the fur of the neck (after application of the collar and rubbing over the collar) and from the
tail region. The transferable residues collected from the fur of the neck (after application of the
collar and then removal of the collar for sampling) were not included since it was thought that
the collection of those residues was not consistent with the current practice for pet fur transfer
residue studies. Current practice involves petting over the pet collar, assuming that the pet collar
is secured in place as directed by product labeling. However, while the petting strokes should not
take into account the location of the collar (i.e., the petting should not intentionally avoid the
collar), they should begin from the head/neck and end at the tail (i.e., the petting stroke should
not be limited to just over the neck and collar in the head/neck area). Therefore, it has been
determined that the sampling in the Davis study that involved continuous rubbing over the neck
and collar for five minutes likely overestimated the potential transferable residue from typical
contact with a pet or what would be expected to be measured following current practice. HED
has determined that the residues collected from the fur of the neck (after application and then
removal of the collar for sampling) likely do not underestimate exposure considering the
continuous rubbing methodology that was followed. Therefore, for the current exposure
assessment for pet collars, HED has updated the calculation of the fraction transferred value by
dividing the sum of the residues measured from the fur of the neck (after application of the collar
and then removal of the collar for sampling) and from the back in the tail region by the amount
of active ingredient in the pet collar (as reported in the Davis study), 4,800 mg. The fraction
transferred proposed for non-cancer post-application risk assessment, therefore, is 0.0017
(0.17%), and is based on the mean residues reported from the 12 day study [where (8 mg + 0.08
mg)/ 4,800 mg = 0.0017]. Upon reevaluation, HED has determined that the Davis study fraction
transferred and the fraction transferred determined from MRID 50881801 transfer study
(described below) are similar.

MRID 50881801 Residue Transfer Factor: The Hartz Mountain Corporation submitted a
TCVP-specific residue transfer study for pet collars in 2019 (MRID 50881801). The purpose of
the study was to measure the transferability of the test substance, TCVP, from the hair of a dog
wearing a TCVP-impregnated collar. Each collar contained 14.55% TCVP (TCVP wt/collar wt).
A total of 9 dogs were used in the study, randomly assigned to 3 groups. Dogs in Group 1 were
petted for 5 simulations, dogs in Group 2 received 10 petting simulations, and dogs in Group 3
received 25 petting simulations. Each simulation consisted of three strokes conducted using a
mannequin hand fitted with three cotton gloves. The first stroke was on the right side, the
second on the left side, and the third was along the back line. Percent transferable residues of
TCVP were calculated by taking the ratio of the residues of TCVP observed on the glove to the
total amount of TCVP in the collar at application (calculated as the percent TCVP * initial
weight of collar). This resulted in percent transfer values ranging from 0.049% to 0.228%. The
average percent transferable residues of TCVP were 0.098% for Group 1 (5 petting simulations),
0.086% for Group 2 (10 petting simulations), and 0.167% for Group 3 (25 petting simulations).
For the purpose of non-cancer post-application risk assessment, only the results from group 3
were used since that group used 25 petting simulations, which most closely compares with the
current methodology recommendation, which is 20 petting simulations.
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Since both studies are representative of potential exposure to currently registered TCVP
pet collars and provide similar estimates of transferable residue, the risk estimates presented are
representative of both data sets.

Exposure Duration: Residential post-application exposure is expected to be short- and
intermediate-term for dust/powders and liquid sprays. For pet collars, post-application exposures
are expected to be long-term (greater than 6 months) due to the potential for extended usage in
more temperate parts of the country, and the longer active lifetime of pet collar products. Again,
because of the steady state AChE inhibition exhibited by the OPs, steady state exposures
(typically 21 days and longer for OPs, but 1 day for TCVP) were assessed and presented for
residential exposures to TCVP pet products.

Transfer Data for the Cancer Assessment: For purpose of quantification of estimated
TCVP post-application cancer exposures/risks, HED used the average percent residue transfer
from the TCVP dust/powder and liquid spray studies. HED used an average of the maximum
observed percent residue transfer for each day tested for calculation of cancer exposures/risks
resulting in a fraction transferred of 0.022% and 0.18% for dusts/powders and liquid sprays,
respectively.

For the assessment of pet collar cancer post-application risks, longer-term residue transfer
values from the Davis study (112 days) were used to best represent the assumption of 180
days/year exposure for cancer assessment. As noted above for the non-cancer estimate, HED
had previously included the residues from the fur of the neck with the collar present in the
calculation of the fraction transferred. Updated calculations of the fraction transferred used for
cancer post-application risk assessment was also conducted, resulting in a revised fraction
transferred of 0.00092 (0.09%), which is based on the mean residues (112 days) reported from
the Davis study [where (4.3 mg + 0.13)/ 4,800 mg = 0.00092].

Days per Year of Exposure: For the purpose of estimating adult dermal cancer risks,
exposure was assumed for 180 of 365 total days per year. This factor is used as a health
protective estimate of the number of days that an individual could be exposed to a treated animal
per vear of product use. The recommendation of 6 months exposure is conservative, particularly
when paired with the assumption that this exposure duration 1s repeated for S0 years during an
adult’s lifetime.

Years Per Lifetime of Exposure and Lifetime Expectancy: It is assumed that residential
post-application exposure would occur for 50 years out of a 78-year lifespan. This factor is
routinely used as a conservative estimate of the number of years an individual could continually
use a single pesticide product. Life expectancy values are from the Exposure Factors Handbook
2011 Edition Table 18-1.3* The table shows that the overall life expectancy is 78 years based on
life expectancy data from 2007. In 2007, the average life expectancy for males was 75 years and
80 years for females. Based on the available data, the recommended value for use in cancer risk
assessments is 78 years.

3 Available at https://www.epa.gov/sites/production/files/2015-09/documents/eth-chapter] 8. pdf
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2. Residential Post-application Risk Estimates and Conclusions

Before consideration of the recent requests for registration amendments, some of the
current TCVP pet uses result in residential post-application incidental oral exposures for
children 1 to <2 years old that are of concern to the Agency (i.e., some MOEs are less than the
LOC of 1000).

Liquid Spray Products — EPA has determined that all residential post-application
exposures resulting from liquid spray products are not of concern because the MOEs range from
1,600 to 15,000, well above the LOC of 1000. Residential post-application cancer risks
estimated for TCVP liquid sprays are all 10" and are not of concern.

Dust/Powder Products — EPA has determined that all of the dust/powder products have
residential post-application risks of concern because the MOEs range from 98 to 640. These are
all below the LOC of 1000. Residential post-application cancer risks estimated for TCVP
dust/powder products range from 1077 to 10 and are not of concern.

Pet Collars — EPA has determined that certain pet collar products have risks of concern
for certain size animals because the MOEs range from 340 to 2,300 (LOC = 1000). Residential
post-application cancer risks estimated for TCVP pet collar products range from 107 to 10°° and
are not of concern.

A complete listing of all MOEs can be found in Tables E.2 and E.3 in the 2020
residential assessment. A complete listing of all residential post-application cancer exposure
and risk estimates can be found in Tables F.1 and F.2 in the 2020 revised residential exposure
assessment.

It should also be noted that the evaluation of the potential residential post-application
health risks from exposures to cats and dogs treated with TCVP pet products is conservative.
The risk estimates calculated are based upon protective assumptions of TCVP hazard, product
application rates, durations of exposure, and contact with the treated animal, and they make use
of the best available post-application exposure data.

A summary of the residential risk estimates resulting from the registered TCVP pet
products is provided in the table below. For a more detailed explanation of residential exposure
from the use of pet products containing TCVP and the Agency’s conclusions, please refer to the
2020 revised residential exposure assessment, entitled Tetrachlorvinphos: Revised Residential
Exposure and Risk Assessment for the Registered Pet Product Uses and the addendum
“Tetrachlorvinphos: Addendum to the Revised Residential Exposure and Risk Assessment for the
Registered Pet Product Uses” 3*

3 Available at https://www.regulations.gov/docket?D=EPA-HQ-OPP-2008-0316 and in Attachment B and C of this
document.
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Table 1: Sammary of TCVP Pet Product Residential Risk Estimates {pre-miligation)
L Besidential .
v Residential e . Resdential
e Size of Handler Non- | R‘g&ﬁwmé ?fmw« Post-application
{Tgx’g&et Annmal cancer MOEs Kmdi&z {\Z‘fam:e;: %mm'ﬁ? " Cancer Risk
Animal} . (LOC = 300) Rusk Estimates MOEs Ea’%ﬁmm;
- {LOC = 100n -
Pet Collars
Small 730 2 9E-06
2506-48 (Catyl  Medinm 1,100,000 1.6E-08 1,300 1.7E-(6
Large 2,000 1 IE-06
259650, 62 Small 630,000 2. 7E-08 900 2 AE-06
{Dog) Large 370,000 4.6E-08 2.000 1 1E-06
o Stall 800,000 2 2E-08 570 3.8E-06
2596-63 (Cat) Large 700 000 25E-08 1,300 1.6E-D6
Small Ga0 000 1.7E-08 710 3.0E-06
2596-83 (Caty)  Medium 6441000 2. 7E-08 770 2. 8E-06
Large 480,000 3.6E-08 910 2 AE-D6
2596-84 Small 630,000 2. 8E-08 S0 24E-06
{Dog) Large 370,000 4 0E-08 2.000 11E-06
e Small 830 2 5E-06
Eﬁfé; ;39 Medimm 1,200,000 1AE-O8 1,400 1.3E-06
o Large 2,300 9 3E-07
2506-139 Smgx? . . o 34{} 331?4}6
(Dog) Medoun 240,004 72EA08 T4 2. Ew{}é
o Large 1,200 1.7E-(6
Application of TCVP Dusts/Pawders
PN Small 39,000 3.3E-08 320 1IE-06
oot [ Medium 16.000 §.7E-08 300 15506
ST Largs Q700 1.4E-07 300 1.2E-06
A7000-123 Smg&ﬁ 1{5:;}5{’38{} 8.7E-09 640 3 4E-07
(Cat) Medium 63 000 2.1E-08 4543 7 8E-07
: Large 43 300 3.1E-08 480 73807
. Soall 24000 $.7E-08 98 3.6E-06
2596-78 {Cat) Large 14,000 @ 6E-08 160 22E-06
2506-79 ﬁmgﬁ 14,000 &3,5&?% 126 3?5—&6
(Dog) Mediun 7. 1_{}{3 i ,9?1:3 7 140 33%«%
e Large 5,600 2AE-07 170 20E-06
Application of TCVP Liguid Sprays
2596-126. - | gpal} 25,000 2 5E-08 1,600 9.6E-07
140 (Cat)
{Trigger) Large 18,000 3.5E-08 3,100 S1E-07
2596-140 Small 120,000 5. 1E-08 8,000 20E-07
{Cat) (Pump) Largs {7,000 7.2E-0% 13,000 1OE-07
Small 18,000 3.3E-0R 2,300 6. 7E-07
Medinm 16,004 4 GE-08 4 800 33847
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Table 1: Summary of TCVP Pet Product Residential Risk Estimates (pre-mitigation)

L Residential L

: Residential L Resdential
Reg No. v Residennial Post- o
Size of Hondler Non- | " e Post-application

{Targst Aniwial cancer MOES Handler Cancer | application CiBal

Animal) | NP .o | RiskEstimates | MOEs' s

(LOC = 300) (LOC = 1000) Estimates

2596-125, -

140 {Dog} Large §,900 7.0E-08 4,300 3.7E-07
{Trigger)
1. Bolded values mdicate MOEs that are of concern because they are below the LOC of
1000

For those pet collars that had resulted m post-application risk estimates of concern, the
registrant provided registration amendments to address those nisk concerns. Those amendments
mvolved either (1} cancelling certamn pet collar products, {2) adding a weight restriction to the
pet collar product labels {1.e., cats and kiltens must weigh at least 5 pounds}), andior (3} a
redesign of the pet collars, Based on the registration amendments, the post-appheation MOEs

A summary of the residential risk estimates affer consideration of the proposed
registration amendments for the TOVP pet products 1s provided i the table below. A complete
listing of the updated residennal non-cancer and cancer nisk estimates for pef collars post-
mutigation can be found m Table 1 of the 2020 Addendum (*Tetrachlorvisphos: Addendum to
the Revised Residential Exposuve and Risk Assessment for the Registered Pet Product Uses™.

Table 2: Summary of TCVP Pet Produet Residential Risk Estimates (post-mitigation)
L Residential L, Besidential Rggz&mﬁmi
Pemlo | Handler Nop. | Residential Post-application Fost
{Target |Sizeof Anpmall MOEs Handler Cancer %i}g application
Animal} caneer M8 | Risk Estimates o Cancer Risk
{(LOC = 300y Lo = 10y Bl .
v Estimates
Pet Collars
. Mediom . s 1,300 1.7E-06
5 CEAD (Cat) . ax
2596-49 (Cat) Laree 1,100,000 1.6E-08 5 000 108
2596-50, 82 Small S00,000 1 9E-08 1,300 1.7E-08
{Dog} Large 500,000 34E-08 2.600 &.2B-07
e e e Medinm 1,200,000 1.4E-08 1,300 1.6E-06
2396-83 {5 S epgs -
S96-83 (Cat)— e 500,000 T OT-08 1700 13506
2596-84 Small S00,000 1.9E-08 1.300 1.7E-08
{Dog) Large 300000 3.4E-08 2.604 &.2E-07
2596-139 Medim 1,200,000 1 4E-08 1,500 1.6E-06
{Cat) Large 200,000 1.9E-08 1.700 1.3E-06

3 Available at itpswew sesulations . govidockel? DEEPACRQ-QPP-2008-0316 and i Attachment C of this

document,
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Table I: Summary of TOVP

Pet Product Residential Risk Ex

imates {post-mitigation)

L L Residennial
L Residential L Residential -
R%A o . , Handler Non- | E‘?“’F‘i‘“““‘f_mi Post-application ot
{Tarmet  |Size of Apnimall g | Handler Cancer - application
o a cancer MOEs o MOEs .
Animal} . e (RuskEstimates) | Cancer Risk
{(LOC = 301 (LOC = 1000y B
. - Small 200,000 1.9E-08 1,300 1.7E-06
2596-139 - - —— Fay -
(Dog) Mednm 5300040 2. 7E-08 2200 10FE-06
e Large 300,000 3 AE-05 2,600 2 2E-07
Application of TCVEP Liguid Sprays
2396-126. - Small 25,000 2.5E-08 1,600 9.6E-07
140 (Cat) e : e
2386-140 Small 120,000 S 1E-% &,000 20B-07
{Cat) (Pumyp) Large &7 000 7.2E-09 15,060 1 OBE-07
2596125, - Small 18,000 3.3E-08 2.300 & 7E-07
140 (Do) Medimm 16,000 4. 0F-08 4,800 3.3E-07
{Trigger} Large K800 ERHIDE) S 4 300 37847

IV. Benefits and Impact Assessment of Cancellation of Dust Preducts and Select Collars

In considermg the Petition to cancel TCVP pet products {dusts, callars, and hgmd
sprays), EPA assessed the benefits of TCVP pet collars, considering the availability of other pet
products.’® EPA also considered the importance of TCVP dust and powder products in the
control of pests that miest pets.

Pet Tusecticide Usage

Based on available private market research, shown m Table 1, sales of consumer market
pet insecticides mn 2016 were approxunately $1.5 billion, a 25 percent increase over sales m 2011
of $1.2 billion, unadjusted for inflation.®’ In 2016, the top pef insecticide formulation, in terms
of sales, was hgod produocts, which represented more than 80 percent of the market as shown
the table below, followed by tablets for veterinary use with 12.7 percent of sales *® Asa
propovtion of sales, collars have remamed suntlar over thme {Table 31 As discussed below,
collars tend fo be cheaper and provide longer-lasting control than liquid sprays and dusts and
powders, Therefore, the proportion of sales does not represent the proportion of usage.
Expenditures on dust and powder formulations declined in nonuns! terms from 2011 to 2016,
which bkely indicates a decrense 1 usage.

¥ atwood, D, and % Smearman. 2017, Alernatives Assessnent for Tetracklorvinphos (TOVE) (PO Code 0R3702)
Impregnated Flea and Tick Collare on Dogs and Cats, Avatlable at https /v regulations sovidocket TD=EDP A~
HO-OPP-2008.G31 &

* Non-Agricnitura] Market Research (Proprietary) Data, 2016, Stodies conducted and sold by a consulting and
research finm. Report on consuner pesticide wsage. [accessed Jupe 2020}

3 bt
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Table 3. Sales of Pet Products, by Formulation

Product Form 2011 2016
$ million percent $ million percent

Liquids ! 9497 78.0 1,188.9 80.7
Tablets 182.6 15.0 187.1 12.7
Collars 60.9 5.0 98.7 4.6
Dusts and Powders 12.2 1.0 73 0.5
Other (aerosols, 12.2 1.0 21.5 1.5
foggers, soaps, combs,
& traps)
Total 1,217.5 1,473.4

Source: Kline and Company. 2012. Consumer Markets for Pesticides and Fertilizers 2011.

[Accessed June 2020.]; Non-Agricultural Market Research Proprietary Data. 2016. Studies
conducted and sold by a consulting and research firm. Report on consumer pesticide usage.
[Accessed June 2020.]

L Includes shampoos, dips, and topical spot-ons.

2 Veterinary supplied oral treatments.

Based on preliminary private market research of sales of brands carrying the TCVP flea
collars, sales were estimated to be slightly more than 50 percent of the total pet collar sales in the
U.S.in 2018 (NMRD, 2019; Personal communication with C. Doucoure, Email dated 6/11/2020,
may contain CBI). During the same period, TCVP flea powder sales based on the Hartz Flea and
Tick Powder were estimated to be between $3 to $5 million. Thus, based on 2016 sales figures,
TCVP products likely account for a majority of the usage of powder and dust products.

Dust Products

Pyrethrins, phenothrin and permethrin are the only active ingredient alternatives to TCVP
available for control of arthropod pests of pets in dust formulations. TCVP dust products provide
control of fleas, ticks, sarcoptic mange mites and lice on pets and pet bedding. The labels
recommend repeating the application weekly and at a minimum of three treatments for control of
fleas, ticks, and lice. Label recommendations for sarcoptic mange mites differ slightly in that
application may be applied more frequently. According to several sources, including TCVP dust
product labels, veterinary consultation is always recommended when dealing with mange mites
and resulting infections, and since veterinary sources do not identify TCVP as a recommended
treatment method, EPA concludes that TCVP likely does not play a major role in the market for
treatments of sarcoptic mange mite infestations in cats and dogs (e.g., EPA Reg No. 2596-79;
Ward and Panning, 2017; Veterinary Manuel, 2020).

Numerous other insecticide formulations (i.e., EPA registered insecticide-impregnated
pet collars, pesticidal shampoos, sprays, dips, spot-ons, and treatments regulated by Food and
Drug Administration) are available for control of pests on pets. Among pet products, TCVP
dusts would likely be considered a product for curative use that offers some limited residual
benefit (labeled for 1-week control or less). Products providing similar immediate control of
current infestation of these pests would be sprays, shampoos and veterinarian-prescribed
medications which may include shampoos or various other topical and feed-through treatments.
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However, other products such as impregnated collars and spot-on treatments offer control and
prevention of these same pests for a much greater duration (1-7 months control) and thus would
be the superior choice for long-term prevention.

TCVP dust products are unique among dust-formulated products for pet-pest control in
that they are registered for control of lice and sarcoptic mange; however, several products
containing other active ingredients (fipronil, imidacloprid, malathion, etc.) not in dust
formulations are available to control these pests. Consumers utilizing TCVP dusts for typical
pests such as fleas and ticks can choose the alternate TCVP spray formulations or a dust
formulation of phenothrin, permethrin or pyrethrin as previously mentioned. Both dust and spray
formulations can be used interchangeably, control the same key pests (fleas and ticks) as TCVP-
based dust products and are similar in price. For mange mite and lice treatment, consumers
utilizing TCVP dusts would likely turn to other active ingredients in various formulation types.
Although several topical and impregnated collar products are registered for control and
prevention of lice and the prevention of mange mites for pets, the treatment (as opposed to
control) of sarcoptic mange mites may predominantly come from veterinary-prescribed
medications which are associated with much greater costs (veterinarian visit, prescription fee,
and product cost).

Overall, the Agency expects little long-term impact from the removal of TCVP dust-
formulated pet-pest control products given the availability of alternative dust and spray products,
including TCVP spray products, that provide similar flea and tick control and ease of use. Users
may have to buy more expensive products, but given the competitive nature of the market, prices
are likely similar. Cost increases may be greater for users seeking control of mange mites and
lice, since suitable over-the-counter products may be less readily available.

Collars

TCVP pet collars are a relatively low cost means of controlling fleas and ticks on
companion animals. Alternative control mechanisms include collars formulated with other
insecticides; liquid insecticides such as shampoos, sprays, and topical spot-ons; dusts; and
veterinary medicines. Most of these products can provide similar levels of control of both fleas
and ticks as TCVP collars, although shampoos may not provide long-term control of ticks.*
Alternative pet collars for dogs and cats mostly contain a combination of flumethrin and
imidacloprid. Deltamethrin collars are also available for dogs. There are also several liquid
products that would provide similar efficacy, although retreatment is necessary to achieve the
duration of control provided by a collar. These products often combine a pyrethroid, or similar
chemical, with imidacloprid, indoxacarb, or pyriproxyfen.*’

¥ Atwood, D., and S. Smearman. 2017. Alternatives Assessment for Tetrachlorvinphos (TCVP) (PC Code 083702)
Impregnated Flea and Tick Collars on Dogs and Cats. Biological and Economic Analysis Division, Office of
Pesticide Programs, U.S. EPA. 27 pp. Sept 15. Available at htips://'www regulations.gov/docket?D=EPA-HQ-
OPP-2008-0316,

0 Ibid
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Collars tend to provide six to seven months of control. Treatment with liquid products or
veterinary medicines may need to be done monthly. A check of prices at several major pest
supply stores in 2017 suggests that, converted to monthly costs, TCVP collars tend to be lower
cost relative to other products.*! However, several topical spot-on products containing
etofenprox are available that may be within two or three dollars of the TCVP collars and would
probably be the most likely alternatives. Spot-on products are less convenient because they must
be reapplied about every month. Collars containing other insecticides would be as convenient as
TCVP collars but may be $30 to $60 more expensive per collar or five or six dollars more
expensive on a monthly basis. Veterinary medicines, which require a prescription, tend to be
substantially more expensive as well as less convenient to obtain and use.*

There could also be some short-term costs to consumers who rely on known brands and
will have to research other products. These costs may be modest. According the American
Veterinary Medical Association (AVMA, 2012), over 80 percent of dog owners and nearly 45
percent of cat owners take their pets to the veterinarian at least once per year and the veterinarian
would be a ready source of information about pet insecticide products. More than 30 percent of
pet owners purchase pet insecticide products from a veterinarian.*’

If EPA were to cancel all TCVP pet collars, there would likely be some increased costs
for consumers, either monetarily due to the higher cost of alternative collars or through
additional time and effort required for topical spot-on products.

Impacts on Low Income Consumers

BEAD also assessed whether the lower cost in effort and money of TCVP pet collars and
dust products could suggest that, if EPA were to cancel these products, their unavailability could
disproportionally atfect low income pet owners. BEAD finds that this does not appear to be the
case. Usage of pet collars may be somewhat more common among low income households;
about 30 percent of pet owners with a family income of less than $25,000 per year used pet
collars compared to about 25 percent of pet owners in other income categories.*

The usage of dust/powders 1s somewhat lower, four percent of low-income households
reported using dusts and powders compared to six to nine percent of households in higher
income groups. Usage of topical spot-ons was similar across income categories with 48 percent
of pet owners with income less than $25,000 using spot-ons compared to rates of 47 to 57
percent for other income groups. Overall, usage of pet insecticides is similar for pet owners
regardless of income. Seventy-two percent of low-income pet owners reported having used pet
insecticides compared to 70 percent of all households.*’

A Atwood, D., and S. Smearman. 2017. Alternatives Assessment for Tetrachlorvinphos (TCVP) (PC Code 083702)
Impregnated Flea and Tick Collars on Dogs and Cats. Biological and Economic Analysis Division, Office of
Pesticide Programs, U.S. EPA. 27 pp. Sept 15. Available at https://www regulations.gov/docket?’D=EPA-HQ-
OPP-2008-0316.

2 Ibid

* Kline and Company. 2012. Consumer Markets for Pesticides and Fertilizers 2011. [Accessed June 2020.]

“ Ibid

* Ibid
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If EPA were to remove TCVP dust products and pet collars, there may be some increase
in costs for consumers, but it would not disproportionally affect low income pet owners. Other
pet pest control options are available that perform comparably to TCVP and it is unlikely that
consumers would forego pest treatments due to the increase in costs.

Market Impacts

As noted in the Pet Insecticide Usage section above, TCVP pet collars and powders
account for a majority of current sales in those particular segments of the market. An immediate
removal of these products could exacerbate what impacts occur due to shortages of alternative
products. Demand for flea and tick products may be greatest in the spring and summer months
because pests are more active in warmer temperatures and people and their pets may spend more
time outdoors.

V. EPA’s Responses to NRDC’s Petition Claims
A. Statutory Background

1. Pesticide Registration and Registration Review

FIFRA, 7 U.S.C. §§ 136-136y, in general, requires EPA approval of pesticides prior to their
distribution or sale, and establishes a registration regime for regulating the use of pesticides. /d.
FIFRA sections 3(a), 3(c). EPA must approve an application for pesticide registration if, among
other things, the pesticide will not cause unreasonable adverse effects on the environment. /d.
FIFRA section 3(c)(5); see also id. FIFRA section 2(bb). When determining whether a pesticide
will cause unreasonable adverse effects on human health or the environment, EPA must balance
the risks of the pesticide against the benefits of its use. See Sections Il and I'V. Specifically,
FIFRA section 2(bb) requires EPA to “[take] into account the economic, social, and
environmental costs and benefits of the use of any pesticide.” FIFRA section 2(bb). Once a
pesticide is registered, EPA cannot unilaterally change the registration without either the
registrant requesting an amendment to their registration or EPA taking action under FIFRA
section 6 (e.g., initiating cancellation). See 40 CFR 152.44.

FIFRA also requires that EPA periodically review registered pesticides. FIFRA section 3(g).
The purpose behind registration review is to account for “the rapid development of science and
the subsequent application of that knowledge in how it impacts human health and the
environment.” 70 Fed. Reg. at 40,252 Registration review therefore “establish[es] ongoing

scientific look-back procedures” to account for this “continually evolving” landscape. /d. at
40,253.

The process EPA uses for evaluating the potential for health and ecological effects of a
pesticide is called risk assessment, which is part of a risk management process. In registration
review, that risk assessment typically includes an ecological risk assessment, a human health risk
assessment, and, when appropriate, a cumulative risk assessment (evaluating the risk of a
common toxic effect associated with concurrent exposure by all relevant pathways and routes of
exposure to a group of chemicals that share a common mechanism of toxicity). EPA separately
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assesses the benefits the chemical provides the users (impacts of the loss of the chemical) and/or
the impacts of potential mitigation.

The initial registration review cycle must be completed within 15 years after the first
pesticide containing a new active ingredient is registered, but not later than October 1, 2022.
Id. Registration review does not result in the cancellation of a particular registration. /d. FIFRA
section 3(g)(1 Y A)(v). Instead, if EPA determines that a pesticide does not meet the standard for
registration, EPA must comply with the requirements of FIFRA section 6 to proceed to seek
cancellation. /d. As noted earlier in this response, registration review is currently underway for
all TCVP uses.

2. Pesticide Cancellation Process

In relevant part, FIFRA section 6(b) authorizes EPA to initiate cancellation proceedings
“[i]f it appears to the [Agency] that a pesticide . . . generally causes unreasonable effects on the
environment.” EPA can issue a notice of intent to either: (1) cancel the registration; or (2) hold a
hearing to decide whether the registration should be cancelled. /d. Before issuing such a notice,
EPA must consider a series of factors identified in the statute and complete a prescribed process
for allowing the Secretary of the Department of Agriculture (USDA) and the FIFRA Scientific
Advisory Panel (SAP) (a group of scientists charged with providing EPA with advice related to
pesticide actions) to comment on the proposed notice at least 60 days prior to publication. Id.;
see also, id. FIFRA section 25(d). Additionally, when a public health use is involved (e.g., flea
and tick protection), section 6(b) the Department of Health and Human Services (HHS) should
also provide information on the benefits and use or an analysis thereof. Unless they waive
review, USDA, HHS, and the SAP may comment during those 60 days. FIFRA sections 6(b)
and 25(d). When a draft Notice of Intent to Cancel (NOIC) is based on scientific issues, EPA
would expect the SAP to need additional time in order to convene a meeting following the
procedures of the Federal Advisory Committee Act. See 5 U.S.C. Appendix 2 (1972). EPA
needs to address any comments it receives from the SAP or USDA before moving forward to
publish the Notice of Intent to Cancel. EPA does not take lightly the steps required for initiating
cancellation under FIFRA section 6(b). If any steps are hastily completed and ultimately result
in a need to change the program’s proposal, it may result in needing to begin the process afresh.

EPA must publish in the Federal Register the proposed NOIC; any comments from the
USDA; and EPA’s response to such comments. /d. FIFRA section 6(b). After the NOIC is
issued, the registrant may, within 30 days, request an evidentiary hearing before a hearing
examiner (i.e., Administrative Law Judge (ALJ)). FIFRA section 6(d). Once a hearing is
requested and an ALJ is appointed, control of the pace of the cancellation proceeding moves
from the program office to the Office of the Administrative Law Judges. FIFRA implementing
regulations set forth in 40 CFR Part 164 provide specifics on the cancellation process. The
hearing is an administrative trial that typically involves exchanges of documents and witness
lists. Interested parties other than the registrant can seek intervention. 40 CFR 164.31. Because
NRDC filed its Petition requesting cancellation of these uses, it seems highly likely that NRDC
would request intervention. Additionally, other trade organizations that represent the registrant
industry may also request intervention. Generally, the parties agree to file written testimony from
witnesses, who can then be cross-examined by other parties. The ALJ then makes an initial
decision based upon the record. Any order to cancel or revise the registration must be “based
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only on substantial evidence of record of such hearing and shall set forth detailed findings of fact
upon which the order is based.” Id. FIFRA section 6(d).

Given the many steps of the cancellation process, arriving at an initial order from the ALJ
can take a significant amount of time. For instance, in the most recent case where EPA sought
cancellation through FIFRA section 6(b), due to pre-hearing motions practice and discovery, a
full year had passed between the issuance of the Notice of Intent to Cancel on February 5, 2013
and a pre-hearing order that was issued by the ALJ on February 10, 2014. Resolution through
the hearing could have taken much longer, but ultimately the proceeding was dismissed after the
registrants agreed to a voluntary cancellation in May of 2014 provided they could continue to
sell and distribute the products at issue through March of 2015.#° Even after the ALJ’s decision
is issued, the cancellation proceeding may take additional time as it can be appealed by any party
to the Environmental Appeals Board (EAB), which, on behalf of the Administrator, issues the
final decision for the Agency. A final cancellation order following a public hearing is subject to
judicial review within 60 days after entry of the order. Judicial review is only to those adversely
affected by the order and who participated as a party in the hearing (EPA cannot appeal an
adverse decision). If every appeal opportunity were pursued, a final decision would be years off
and the products would remain on the market throughout the proceedings.

In contrast to this adversarial cancellation process, EPA also has the authority to allow
registrants to voluntarily cancel their pesticide registrations. Under FIFRA, a registrant can
request the voluntary cancellation of a registration pursuant to the procedures in section 6(f).
EPA must provide notice and a period for public comment before granting such a request.
FIFRA section 6(f)(1). This process takes much less time and fewer resources than cancellation
under FIFRA section 6(b). Under FIFRA section 6(f), the registrant requests that EPA either
cancel an entire product registration or terminate specific uses on a registration. EPA publishes
the request for no less than a 30-day public comment period. Once that comment period is over,
EPA may grant or deny the request. If EPA grants the request, it will issue an order either
cancelling the registration or terminating certain uses. While the statute provides EPA with
discretion to grant or deny any registrant request to voluntarily cancel their product or terminate
any use, if a registrant makes such a request, EPA would be unlikely not to grant these requests
as a registrant poised to cancel can always make the decision to stop selling or producing any
registered pesticide product even if EPA leaves the registration in place.

To cancel pesticide registrations (or terminate uses) by any method under FIFRA section
6, EPA issues a cancellation order. In such cancellation order, EPA has the authority under
FIFRA section 6(a) to allow for the sale, distribution, and use of existing stocks of the pesticide
product despite it or its terminated use no longer being registered. EPA’s issuance of a
cancellation order is a separate final Agency action under FIFRA. If there is no public hearing
(i.e., public comment period) on the cancellation order, judicial review in in the U.S. district
courts as set forth in FIFRA section 16(a).

46 Additional information available at https://vosemite.cpa.gov/oarm/ali/AL] Web Docket nsf/Filings-and-
Attachments/ADO3ABDI1E46C104685257D6300739849/$File/Reckitt 14-08-

07 order on joint motion to dismiss.pdf ; and hitps.//’www.regulations.gov/document?’D=EPA-HQ-OPP-2013-
0049-0012
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B. Rationale for Denying Petition

As summarized above, NRDC’s Petition raised several issues, and ultimately requested
that EPA cancel all TCVP pet uses. EPA has considered that request to be the true thrust of the
Petition and to the extent that the request was for EPA to initiate cancellation proceedings under
section 6(b) of FIFRA, that request is denied as explained below product-by-product. But as a
preliminary matter, EPA briefly addresses the other issues raised:

e To the extent NRDC’s claimed flaws to the 2002 human health risk assessment was a
request to revisit EPA’s reregistration decision, EPA declines to do so and notes that
reregistration has been superseded by registration review. EPA will consider exposures
to adults and children from any remaining TCVP pet uses as part of the full TCVP
registration review human health risk assessment.

e To NRDC’s claims that EPA’s previous assessment underestimated exposures to
children, including toddlers who are exposed through hand-to-mouth activity, as
described above in Section III, EPA has completed a new non-occupational residential
exposure assessment for all TCVP pet uses. The assessment addresses potential
exposures from hand-to-mouth activity and incorporates new information regarding
transferable residues and formulation types.

e To the extent NRDC was requesting that EPA rely on its April 2009 Issue Paper, the
Agency continues to not consider this due to the unavailability of the underlying data as
described in Section I1.C. To the extent NRDC was requesting that EPA rely on the Davis
study, the Agency notes that this study was considered in the new non-occupational
residential exposure assessment for all TCVP pet uses as described in Section 1.

Moving to what EPA considers the thrust of NRDC’s request — to initiate cancellation of
all TCVP pet uses under FIFRA section 6(b) - EPA’s denial of this Petition is based, in part, on
agreements between the Agency and the registrants to voluntarily cancel or amend their products
or certain uses under FIFRA section 6(f). EPA and the primary registrant of TCVP products with
pet uses, Hartz, came to a comprehensive multi-phased agreement to address potential risks of
concern identified by the Agency for specific Hartz pet-use products. This package agreement
effectuates voluntary cancellations and termination of uses requested by the registrants under
FIFRA section 6(f) and amendments to the remaining registrations in a phased approach that will
resolve EPA’s risk concerns more quickly than an adversarial cancellation proceeding under
FIFRA 6(b) could have done. Here, the changes being requested are in response to EPA’s
determination that there are certain uses that have potential risks of concern. The following
sections are divided by pet use type along with EPA’s rationale for denying this Petition.

1. Liquid Spray Pet Uses

Taking into consideration all of the mnformation submitted to EPA by the Petitioner and
the registrants, and described above in more detail, EPA determined that all of the liquid spray
products are not of concern. For these products, the MOEs range from 1,600 to 120,000, which
are well above EPA’s level of concern of 1000. Because EPA did not find any risks of concerns
related to these uses, EPA did not assess the benefits of these products. Therefore, EPA finds
that HARTZ 2 IN 1 FLEA AND TICK PUMP FOR DOGS 1II (EPA Registration No. 2596-
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125), HARTZ 2 IN 1 FLEA AND TICK PUMP FOR CATS I (EPA Registration No. 2596-
126}, and HARTZ RABON SPRAY WITH METHOPRENE PUMP FORMULATION (EPA
Registration No. 2596-140) and the pet uses they include meet the FIFRA standard for
registration, and EPA denies Petitioner’s request to cancel these uses.

2. Dusts and Powder Pet Uses

EPA has determined that all of the dust/powder TCVP pet products have potential risks
of concern because the residential post-application MOEs range from 98 to 640 (MOE < the
LOC of 1000). The registrants agreed to voluntarily cancel their dust and powder pet products
or terminate pet uses. On July 10, 2020, Hartz submitted requests to voluntarily cancel HARTZ
2 IN 1 FLEA AND TICK POWDER FOR CATS (EPA Registration No. 2596-78) and HARTZ
2 IN 1 FLEA AND TICK POWDER FOR DOGS (EPA Registration No. 2596-79).*” On June
19, 2020, Chem-Tech Ltd. voluntarily submitted a request to terminate cat and dog uses from
CLEAN CROP LIVESTOCK 1% RABON DUST (EPA Registration No. 47000-123). The
remaining uses on this registration are not pet uses and will be assessed in registration review
along with all other uses of TCVP. Consistent with FIFRA section 6(f), EPA will publish these
requests in the Federal Register and provide a 30-day public comment period. After reviewing
any substantive comments, EPA expects to be able to finalize these requests shortly after the
30-day comment period ends.

As noted above in BEAD’s analysis, immediate cessation of the availability of these
products could result in harm to those who count on these products during the heart of flea and
tick season. Taking this into consideration, EPA believes the request by Hartz to allow for
production of these products until July 31, 2020, and sale and distribution of existing stocks
until March 31, 2021, is reasonable. Additionally, it is unlikely that EPA could have completed
a cancellation proceeding under FIFRA section 6(b) earlier than these dates. As long as EPA is
able to grant these requests to terminate these uses or cancel these specific pet products with the
allowances for limited production, and sale and distribution, EPA’s potential risks of concern

will be addressed, and EPA therefore denies Petitioner’s request to cancel these uses under
FIFRA section 6(b).

47 A full list of supplemental distribution products is available in Attachment A of this document.
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g&iﬁe 4: Summary of TOVP Dusty/Powders Besidential Post-Application Bisk Estunates and Mitigation

equiremnents { Pre-mitization)

Reg. No. Residential Post-
. , Size of application e o
{Targel Product Name %ii;i ?iﬁ}ﬁg Mitigation Required /Siatus
Animal) - .
) (LOC = 1000y
47000-123 Small 30 Registration smendments submitted on June
{Dog) P 19, 2020 1o remove applications to dogs from
oy Medium 300 product Iabels (e, only Bvestock uses will
CLEAN CROP Large 360 remain}
LIVESTOCK 1% . ‘ﬁ Py
47000-123 | RABONDUST :
(Cat) Medim 450
Large 480
AT . Voluntary cancellation submitted on July 10,
259678 | JIARIZZINT - Small i 2020
(Can FLEA ANDTICK
POWEDIER FOR
ar 166
CATS Large
HARTZZ2IN Small 120 Voluntary cancellation subnutted on July 18,
2896-7% TetEa ¢ T O3
Dos FLEAANDTICK | wrodium 140 G20
WORN 1 POWDER FOR
DOGS Large 178

3. Pet Collar Uses

EPA has determuned that certam pet collar products have potential nisks of concern for
certain size anunals because those MOEs are below the LOC (MOEs < 1000). To address the
potential risks of concern, the registrant, Hartz, has agreed to various changes to mitigate the
wlentified wsues, With these changes, the risks of concern will be mmtigated.

First, on July 10, 2020, Hartz submitted to EPA a request o voluntanly cancel fwithout
condition}, under FIFRA section 6{f), HARTZ 2 IN 1 PLUS LONG LASTING COLLAR FOR
CATS, EPA Registration No. 2596-63.% Consistent with FIFRA section 6(), EPA will publish
this request i the Federal Register and provide a 30-day public conunent period. EPA expects to
be able to finalize thus request shortly after the 30-day comment period ends. After reviewing any
substantive comments, as long as EPA 15 able to grant this request, it 18 the Agency’s infention
not to allow any further sale or distnibution of thas product.

As discussed shove, achieving the agreement from the registrant to voluntarily cancel this
registration addresses the visks of concern and i3 much less time consumimyg than a full
cancellation hearing under FIFRA section 6(b}. This also resulfs m having a date certain for the

® 8 full st of supplemental distribution products is available o Attachment A of this Jocument.
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ending of production and an ending of sale and distribution of this product. EPA therefore
denies Petitioner’s request to cancel this registration under FIFRA section 6(b).

Second, Hartz agreed to amend HARTZ 2 in 1 COLLAR FOR CATS (EPA Registration
No. 2596-49) to limit the use to cats and kittens weighing at least 5 pounds (i.e., the age
(currently on the label) and the new weight restriction effectively prohibits use on small cats,
which was associated with MOEs that were of concern). With this label restriction, residential
post-application MOEs are above 1000. On or about July 1, 2020, EPA recetved a request from
Hartz to amend its label to effectuate this change. EPA expects to review this amendment
expeditiously. Hartz also requested that they be allowed to produce this product using the
previously approved (“pre-amendment”) labels until July 31, 2020. And, they requested that they
be allowed to sell or distribute any product “released for shipment” (as that term is defined at 40
CFR 152.3) by July 31, 2020 until March 31, 2021. This change leaves only uses on this
registration where the MOEs are equal to or above 1000, therefore not a risk of concern. See
Table 5.

As long as EPA is able to grant this request to amend this registration with the allowances
for limited production, and sale and distribution, EPA’s potential risks of concern will be
addressed, and EPA therefore denies Petitioner’s request to cancel this product under FIFRA
section 6(b). As noted above in BEAD’s analysis, immediate cessation of the availability of this
product could result in harm to those who count on this product during flea and tick season.
Therefore, EPA allowing for limited further production, and sale and distribution provisions, is
reasonable.*’

Third, to address another set of potential pet collar risks of concern identified by EPA,
Hartz agreed to amend the products listed below™’ to include a redesign of the collars. EPA has
determined that these redesigns would result in MOEs > 1000, and therefore no longer present
risks of concern.

e HARTZ 2 in 1 COLLAR FOR DOGS, EPA Registration No. 2596-50

e HARTZ2IN 1| PLUS LONG LASTING COLLAR FOR DOGS, EPA Registration No.
2596-62

¢ HARTZ2IN 1 PLUS SEVEN MONTH COLLAR FOR DOGS, EPA Registration No
2596-84

These amendments were submitted on or about July 1, 2020 and are currently under
review; EPA intends to act expeditiously on them including determining whether the redesigned
collars continue to provide appropriate efficacy. In addition to the redesign amendments sent to
EPA, consistent with discussions with Hartz, on July 10, 2020, Hartz submitted requests to
amend their registrations to memorialize agreements between the Agency and Hartz. EPA
expects to approve these amendments quickly. The following is a summary of these provisions.
As long as EPA approves the redesign amendments by October 31, 2020, Hartz will cease
production of the currently-formulated products no later than February 28, 2021 and will be
able to sell and distribute currently-formulated product “released for shipment” (as that term is

4 A full list of supplemental distribution products is available in Attachment A of this document.
% A full list of supplemental distribution products is available in Attachment A of this document.
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defined at 40 CFR 152.3) only until May 31, 2021. If EPA does not approve the amendments
by October 31, 2020, but does so by December 31, 2020, then the dates for production and sale
and distribution of currently-formulated product are extended day-by-day for the time beyond
October 31, 2020 EPA needed to approve the amendments. In the unlikely event that EPA will
not be able to grant amendments that remove the risks of concern, EPA will take appropriate
regulatory action to address these registrations.

As long as EPA is able to grant these requests to amend these registrations with the
allowances for limited production, and sale and distribution, EPA’s potential risks of concern
will be addressed, and EPA therefore denies Petitioner’s request to cancel these uses under
FIFRA section 6(b). As noted above in BEAD’s analysis, immediate cessation of the
availability of these products could result in harm to those who count on these products during
the heart of flea and tick season. Therefore, EPA allowing for limited further production, and
sale and distribution provisions, is reasonable.”!

Fourth, for the two remaining pet collars with risks of concern identified by EPA, Hartz
agreed to amend the products HARTZ 2 IN 1 PLUS SEVEN MONTH COLLAR FOR CATS,
EPA Registration No. 2596-83 and HARTZ RABON COLLAR WITH METHOPRENE, EPA
Registration No. 2596-139 (cat and dog) to include a redesign of the collars as well as label
amendments to limit the use to cats and kittens weighing at least 5 pounds (i.e., the age
(currently on the label) and the new weight restriction effectively prohibits use on small cats).
EPA has determined that these redesigns would result in MOEs > 1000, and therefore would no
longer present risks of concern.

The following is a summary of additional registration amendments that Hartz has
requested and that EPA expects to approve quickly. As long as EPA can determine that the
redesigns continue to provide the appropriate efficacy and EPA approves the redesign and
labeling amendments by October 31, 2020, Hartz will cease production of the currently-
designed products no later than February 28, 2021 and will be able to sell and distribute
currently-designed product “released for shipment” (as that term is defined at 40 CFR 152.3)
only until May 31, 2021. If EPA does not approve the amendments by October 31, 2020, but
does so by December 31, 2020, then the dates for production and sale and distribution are
extended day-by-day for the time beyond October 31, 2020 EPA needed to approve the
amendments. In the unlikely event that EPA will not be able to grant amendments that remove
the risks of concern, EPA will take appropriate regulatory action to address these registrations.

As long as EPA is able to grant these requests to amend these registrations with the
allowances for limited production, and sale and distribution, EPA’s potential risks of concern
will be addressed, and EPA therefore denies Petitioner’s request to cancel these uses under
FIFRA section 6(b). As noted above in BEAD’s analysis, immediate cessation of the
availability of these products could result in harm to those who count on these products during
flea and tick season. Therefore, EPA allowing for limited further production, and sale and
distribution provisions, is reasonable.>?

1A full list of supplemental distribution products is available in Attachment A of this document.
52 A full list of supplemental distribution products is available in Attachment A of this document.
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Table & Summary of TOVP Pet Collars Besidential Post-Application Risk Estimates and
Mitigation Requirements

Post-
Pre-mitigation] mitigation
‘ Residential | Residential
Reg No. . o . ] e
\ - Broduct Nave 51;?::@ i&f‘ ?c‘:)zsti Ffmt») M%ngaimn
{Target Animal} Animal | application | application | Required /Status
MOFEs MOEs
(LOC=1000) (LOC=
1000}
Small 750 NA® Amendments
- _ - - submdtied on or
Medm 1,300 1,300 about July 1, 2020
Aoy e HARTZZm 1 fo restrict use by
2596-49 (Cat) COLLAR FOR CATS anmal weight, ie.
Large 2.000 2.000 not for nse on
sinall cats (weigh 5
pounds or more}
Siall L] 1,300 Product
. formulation
. , HABTZ 2wl
2396-50 (Dog) . . amendments
98 \COLLAR FOR DOGS| {age | 2,000 2600 | et
about July 1, 2020
Simall 2 1,300 Product
HARTZ 2 IN 1 PLUS formulation
2586-62 (Dog} LOKG LASTING amendments
COLLAR FOR DOGS| Large 2,060 2,600 submitted on or
about July 1, 2020
HARTZ 2 IN 1 PLUS Sl 570 MNA® j& thmta}'}"
2596-63 (Cat) | LONG LASTING mi;zf:;ﬁﬁ:fi iy
COLLAR FOR CATS| T arge 1300 e | on
Small 710 NA® Product
- . formulation
HARTZ 2 IN 1 pLug | Medium ) 770 1500 amendments
2596-83 {Cat) SEVENM MONTH submitted on or
COLLAR FOR CATS) _ _ about July 1, 2020
Large 214 1,700
Amendments
submitted on or
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about July 1, 2020
to restrict use by
animal weight, i.e.,
not for use on
small cats (must
weigh 5 pounds or
more)

Small 9200 1,300 Product
HARTZ 2 IN 1 PLUS formulation
2596-84 (Dog) SEVEN MONTH amendments
COLLAR FOR DOGS| Large 2,000 2,600 submitted on or
about July 1, 2020

Small 850 NA* Product
formulation
amendments

submitted on or
about July 1, 2020

Medium | 1,400 1,500

Amendments
2596-139 (Cat) submitted on or
about July 1, 2020
HARTZ RABON Large 2,300 1,700 to restrict use by
COLLAR WITH animal weight, i.e.,
METHOPRENE not for use on

small cats (must
weigh 5 pounds or

more)
Small 340 1,300 Product
- formulation
2596-139 (Dog) Medium 790 2,200 amendments
submitted on or
Large 1,200 2,600

about July 1, 2020

*N/A — this scenario is no longer applicable and MOEs are not presented due to the
proposed label amendment to restrict use by animal weight (i.e., the products cannot be
used on small cats) or because the product will be voluntarily cancelled (EPA
Registration No. 2596-63).
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V1. Conclusion

The July 2020 revised residential exposure and risk assessment supports EPA’s responses
to NRDC’s Petition regarding whether TCVP pet uses pose unacceptable risks. EPA declines to
revisit the 2006 RED or to perform a new cumulative risk assessment for organophosphates at
this time, and notes that registration review of TCVP, along with the other organophosphates, is
currently underway, pursuant to FIFRA § 3(g) and 40 CFR Part 155.

The July 2020 revised residential exposure and risk assessment discussed above uses
appropriate, validated methodologies to calculate potential exposure to TCVP pet products and
shows that all uses associated with TCVP liquid spray pet products result in no risks of concern.
Remaining pet products containing TCVP will be voluntarily cancelled or uses terminated
under FIFRA section 6(f), or registrations and labeling amended. As long as EPA can approve
these requests, there will no longer be any risks of concern. Specifically, the registrants have
agreed to either delete uses on cats and dogs from their dust products or voluntarily cancel their
dust products; Hartz is cancelling registration for EPA Registration No. 2596-63, a cat collar;
and the revised residential pet product risk assessment does not find risks of concern for the
remaining pet collars containing TCVP, as those registrations are being amended. That is, for
some TCVP products, voluntary cancellation has been initiated under section 6(f) of FIFRA,
and the amendment process has been initiated to resolve risk concerns for all other TCVP pet
products. Thus, cancellation of any TCVP pet product under section 6(b) of FIFRA 1s not
necessary. In the unlikely event that EPA will not be able to grant amendments that remove the
risks of concern, EPA will take appropriate regulatory action to address these registrations.

Therefore, based on the actions above, NRDC’s Petition to cancel all pet uses for TCVP
due to risks of concern is hereby DENIED.
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Attachment A, Summary of TOVP Supplemental Distributor Pet Products.
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. . o ) SHOPRITE FLEA & TICK
VAKEFERN FOOD © SRS 2-1T
WAKEFERN FOOD CORP 55217704 COLLAR FOB OGS
o PET GOLD BLUE FLEA &
HARTZIDNG THCK COLLAR FOR DIGS
: FLUS LU PET GOLD WHITE FLEA &
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Attachment B. Tetrachlorvinphos: Revised Residential Exposure and Risk
Assessment for the Registered Pet Product Uses.
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Introduction

The Health Effects Division (HED) conducted an updated non-occupational residential exposure
and risk assessment for all TCVP pet uses. While this updated pet-product risk assessment only
addresses the currently registered TCVP pet uses, the registration review risk assessment
currently underway addresses all uses of TCVP. This document only presents HED’s assessment
of potential non-dietary exposures from the use of TCVP pet products (not dietary exposure).

In 2016, a final occupational and residential exposure (ORE) assessment of TCVP exposures!
was conducted. Since then, additional data addressing the registered pet collar uses of TCVP
have been submitted to the Agency and reviewed. The following updates have been included in
this current assessment:

e The residential post-application exposure assessment for pet collars has been updated to
reflect updated application rates for certain pet collars, incorporation of additional pet
collar specific TCVP transferable residue and formulation type (i.e., liquid/solid) data
that were submitted since the last ORE assessment, and inclusion of an adjustment factor
for trimming of pet collars when applied to animals (i.e., 20% removal after application).

It is HED policy to use the best available data to assess exposure. Several sources of generic
data were used in this assessment as surrogate data in the absence of chemical-specific data,
including the Residential SOPs (Treated Pets). In addition, a TCVP dust/powder applicator
exposure study (MRID 45519601) and a TCVP dust and pump spray study (MRID 45485501)
were also used. Some of these data are proprietary, and subject to the data protection provisions
of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).

Data were also used from a literature study using TCVP pet collars, Davis, M. et. al., Assessing
Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
(2008) 18, 564-57). This study, herein referred to as the “Davis study,” underwent review by the
Human Studies Review Board (HSRB) on January 12 -13, 2016.

Note: This memorandum was originally reviewed by the Exposure Science Advisory
Committee (ExpoSAC) on December 1, 2016.

!'W. Britton et al. Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for Registration
Review. 12/21/2016. D436833.
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1.0 Executive Summary

TCVP [(Z)-2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethyl phosphate] (also referred to as
tetrachlorovinphos) is a member of the organophosphate (OP) class of pesticides. TCVP is used
as a direct animal treatment to livestock (i.e., cattle, horses, poultry and swine) and their
premises, in kennels, outdoors as a perimeter treatment, and as a flea treatment on cats and dogs.

In 2016, a final occupational and residential (ORE) assessment of TCVP exposures was
conducted®. Since then, additional data addressing the registered pet collar uses of TCVP have
been submitted to the Agency and reviewed. The following updates have been included in this
current assessment:

e The residential post-application exposure assessment for pet collars has been updated to
reflect updated application rates for certain pet collars, incorporation of additional pet
collar specific TCVP transferable residue (MRID 50881801°) and formulation type data
(i.e., dust torsion study, MRID 50931601%) that were submitted since the last ORE
assessment, and inclusion of an adjustment factor for trimming of pet collars when
applied to animals (i.e., 20% removal after application).

Exposure and Use Profile

The TCVP pet use formulations include collars, dusts/powders, and liquid (pump and trigger)
sprays. Residential handler and post-application exposures are anticipated from the use of TCVP
pet products. Residential TCVP handler exposures are anticipated to be short-term (1 to 30 days)
and post-application exposures are anticipated to be short- (1 to 30 days), intermediate-term (1 to
6 months), and long-term (>6 months — for pet collar scenarios only) in duration.

Hazard

For TCVP, like other OPs, the initiating event in the adverse outcome pathway/mode of action
(AOP/MOA) involves inhibition of the enzyme acetylcholinesterase (AChE) via phosphorylation
of the serine residue at the active site of the enzyme. This inhibition leads to accumulation of
acetylcholine and ultimately to neurotoxicity in the central and/or peripheral nervous system.
TCVP does not require metabolic activation to an oxon to inhibit AChE; i.e., the parent
compound is the active form inhibiting AChE. OPs generally exhibit a phenomenon known as
steady state AChE inhibition. After repeated dosing at the same dose, the degree of inhibition
comes into equilibrium with the production of new, uninhibited enzyme. At this point, the
amount of AChE inhibition at a given dose remains consistent across duration. In general, OPs
reach steady state within 2-3 weeks; a pattern that is observed for most OPs, but not every OP,
like TCVP, which shows no difference in response across duration. For TCVP the steady state 1s
reached after a single day of exposure. As such, the endpoint selection for TCVP considers data
available for all durations of dosing when choosing the most protective point of departure.

2W. Britton et al. Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for Registration Review.
12/21/2016. D436833.

3 MRID 50881801. D453149, K. Lowe et al., 12/05/2019. TCVP: Review and Summary of Residue Transfer Studies Submitted.
4+ MRID 50931601, D454190, K. Lowe et al., 12/03/2019. Submitted in response to GDCI-083702-1791.
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No quantification of dermal non-cancer risk is required for TCVP since there were: (1) no
treatment related effects (no clinical signs) at doses up to and including the limit dose of 1000
mg/kg/day in the dermal toxicity study; (2) both red blood cell (RBC) and brain cholinesterase
activity were assessed in the dermal study and neither compartment was affected at the limit
dose; (3) no quantitative susceptibility was observed for juvenile or gestational lifestages in the
developmental, reproductive, or comparative cholinesterase study (CCA) toxicity studies. High
quality AChE data for the other routes are available and allow for route specific evaluation.
RBC ACHhE inhibition was observed in both sexes in the inhalation study (brain AChE was not
assessed).

TCVP is classified as a Group C possible human carcinogen (based on statistically significant
increases in combined hepatocellular adenoma/carcinoma in female mice) with a linear low-dose
approach for quantification of risk using the oral slope factor (Q1*) of 1.83 x 107 (mg/kg/day)™..
Whereas parent compound TCVP is the residue of concern for AChE inhibition, TCVP plus
metabolites containing the 2,4,5 trichlorobenzene moiety are the residues of concern for cancer
assessment. For purposes of calculating dermal doses for cancer assessment, a dermal
absorption factor of 9.6% was used based on a dermal penetration study in rats.

Uncertainty Factors

For TCVP, as for other OPs, a database uncertainty factor (UFps) of 10X has been included for
all residential exposure scenarios since the science addressing neurodevelopmental effects
related to the OPs remains unresolved.

For the residential incidental oral exposures, the level of concern (LOC) is 1000 (i.e., risk
estimates are not of concern when the MOE is > the LOC) which includes a 10X uncertainty
factor for interspecies extrapolation, a 10X uncertainty factor for intraspecies variation, and a
10X additional UFps. For the residential inhalation exposures, the LOC is 300 which includes a
3X uncertainty factor for interspecies extrapolation, a 10X uncertainty factor for intraspecies
variation, and a 10X additional UFpp. The interspecies extrapolation factor for the inhalation
route has been reduced from 10X to 3X because the reference concentration (RfC) methodology
for inhalation has been used to determine a human equivalent concentration (HEC) and takes into
consideration the pharmacokinetic differences between animals and humans.

Residential Exposure and Risk

Residential Handler

There is the potential for residential handler dermal and inhalation exposures. Residential
handler non-cancer dermal risks for all TCVP pet products have not been quantitatively assessed
due to the finding of no dermal hazard for TCVP. Dermal doses have been calculated for
estimation of cancer risks for adults only.

Pet Collars: The residential handler assessment for the TCVP pet collars was performed

assuming pet collars are a combination of liquid and dust formulations, assuming a 99.62%
liquid/0.38% dust ratio based on a TCVP chemical-specific dust torsion study”. Inhalation
margins of exposure (MOESs) range from 240,000 to 1,200,000 and are not of concern (i.e.,

S MRID 50931601. D454190, K. Lowe et al., 12/03/2019. Submitted in response to GDCI-083702-1791.
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MOEs > the LOC of 300). Residential handler estimated cancer risks (combined dermal and
inhalation) for TCVP pet collars assuming a 99.62% liquid/0.38% dust formulation ratio are all
107,

Dust/Powder and Liquid Spray: No non-cancer inhalation risk estimates of concern were
identified for residential handlers for the TCVP pet dust/powder and liquid spray formulations.
Inhalation MOESs for both formulations range from 5,600 to 160,000 and are not of concern (i.e.,
MOEs > the LOC of 300). Residential handler estimated cancer risks (combined dermal and
inhalation) for TCVP dusts/powders range from 10 to 10”7, and for liquid sprays range from 10-
Y10 10°%,

Residential Post-application

There is the potential for both dermal and incidental oral (hand-to-mouth) post-application
exposures from the pet uses of TCVP. Post-application inhalation exposure to treated pets is
assumed to be negligible and has not been quantitatively assessed. Since there is no non-cancer
dermal hazard for TCVP, non-cancer dermal post-application risks were not quantified for adults
and children.

Pet Collars: The incidental oral post-application assessment for the TCVP pet collars was
performed assuming pet collars are a combination of liquid and dust formulations, assuming a
99.62% liquid/0.38% dust ratio based on the available TCVP chemical-specific torsion study
mentioned above. The application rate for pet collars has been adjusted to account for trimming
of the pet collar when applied to an animal. The adjustment factor is based on information
provided in a TCVP efficacy study submitted for dog collars®. In addition, HED has presented
post-application risks using two available transferable residue studies: a literature study (i.e., the
Davis study’) and a TCVP pet collar residue transfer study (MRID 50881801%). Both studies
have been deemed acceptable for risk assessment and indicate similar fraction transfer values.
Therefore, both studies have been included in the non-cancer assessment and residential post-
application risks have been presented using both sets of data. For the calculation of potential
cancer risk estimates, a fraction transferred value from the Davis study (which allowed for
calculation of potential transfer over a longer duration, 112 days) was used.

Assuming a 99.62% liquid/0.38% dust formulation ratio, the residential steady-state non-cancer
incidental oral MOEs for children (1 to <2 years old) exposed to pets treated with TCVP pet
collars ranged from 340 to 2,300 and are of concern (i.e., not all MOEs > the LOC of 1000).
Assuming a 99.62% liquid/0.38% dust formulation ratio, residential post-application cancer
(adult only) risk estimates for TCVP pet collars range from 107 to 10°.

¢ MRID 51079501. Efficacy and Repellence of Ectoparsiticidal Treatments Against Ticks (Dermacentor Variabilis,
Ixodes Scapularis, Rhipicephaslus Sanguineus), Fleas (Ctenocephalides Felis) and Mosquitos (Aedes Aegypti) on
Dogs. May 7, 2019. Table 4 (p. 37 - 39).

7 D430707, W. Britton, 12/16/2015. Davis, M. et. al., Assessing Intermittent Pesticide Exposure from Flea Control
Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos. Journal of Exposure Science and
Environmental Epidemiology. (2008) 18, 564-57).

§ MRID 50881801. D453149, K. Lowe et al., 12/05/2019. TCVP: Review and Summary of Residue Transfer
Studies Submitted.
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Dust/Powder and Liquid Spray: Residential non-cancer incidental oral MOEs for children (1 to
< 2 years old) exposed to pets treated with TCVP dust/powders range from 98 to 640 and are of
concern (i.e., MOEs < the LOC of 1000). Residential non-cancer incidental oral MOEs for
children (1 to <2 years old) exposed to pets treated with TCVP liquid spray products range from
1,600 to 15,000 and are not of concern (i.e., MOEs > the LOC of 1000). Residential post-
application cancer (adult only) risks estimated for TCVP dust/powder products range from 107
to 10, and for TCVP liquid sprays are all 107,

Human Studies Review

This risk assessment relies in part on data from studies in which human subjects were
intentionally exposed to a pesticide or other chemical. These data, which include studies used to
develop the Residential SOPs (Treated Pets); as well as registrant-submitted studies including a
TCVP dust/powder applicator exposure study (MRID 45519601) and a TCVP dust and pump
spray study (MRID 45485501) are (1) subject to ethics review pursuant to 40 CFR 26, (2) have
received the review necessary for consideration in this assessment, and (3) are compliant with
applicable ethics requirements. For certain studies, the ethics review may have included review
by the Human Studies Review Board (HSRB). Descriptions of data sources, as well as guidance
on their use, can be found at the Agency website’.

Data were also used from a literature study using TCVP pet collars, Davis, M. et. al., Assessing
Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
(2008) 18, 564-57). On January 12-13, the EPA HSRB met to address the scientific and ethical
charge questions related to Davis study. The HSRB concluded that, “the research is
scientifically sound and, if used appropriately, the pet fur transferable residue data from the
rubbing protocol used in the study can provide useful information for evaluating potential
exposures of adults and children from contact with dogs treated with tetrachlorvinphos
containing pet collars.”!?

2.0 Risk Assessment Conclusions and Recommendations
2.1 Summary of Risk Estimates

Residential Handler

Pet Collars: No non-cancer steady-state inhalation risk estimates of concern were identified for
residential handlers for pet collars assuming a 99.62% liquid/0.38% dust formulation ratio.
Inhalation MOEs range from 240,000 to 1,200,000 and are not of concern (i.e., MOEs > the LOC
of 300). Residential handler cancer risks estimated for TCVP pet collars assuming a 99.62%
liquid/0.38% dust formulation ratio are all 1078,

? https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data
and https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-
EXposure

19 T etter from Liza Dawson, PhD, Chair of the EPA HSRB to Thomas Burke, PhD, MPH, EPA Science Advisor.
Subject: January 12-13, 2016 EPA Human Studies Review Board Meeting Report. March 30, 2016.
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Dust/Powder and Liquid Spray: No non-cancer inhalation risk estimates of concern were
identified for residential handlers for the TCVP pet dust/powder and liquid spray formulations.
Inhalation MOEs for both formulations range from 5,600 to 160,000 and are not of concern (i.e.,
MOEs > the LOC of 300). Residential handler estimated cancer risks (combined dermal and
inhalation) for TCVP dusts/powders range from 10 to 107, and for liquid sprays range from 10
10 107",

Residential Post-application

Pet Collars: Assuming a 99.62% liquid/0.38% dust formulation ratio, the residential steady-
state non-cancer incidental oral MOEs for children (1 to <2 years old) exposed to pets treated
with TCVP pet collars ranged from 340 to 2,300 and are of concern (i.e., not all MOEs > the
LOC of 1000). Assuming a 99.62% liquid/0.38% dust formulation ratio, residential post-
application cancer (adult only) risk estimates for TCVP pet collars range from 107 to 10°®.

Dust/Powder and Liquid Spray: Residential non-cancer incidental oral MOEs for children (1 to
< 2 years old) exposed to pets treated with TCVP dust/powders are of concern and range from 98
to 640 (i.e., MOEs < the LOC of 1000). Residential non-cancer incidental oral MOEs for
children (1 to < 2 years old) exposed to pets treated with TCVP liquid spray products are not of
concern and range from 1,600 to 15,000 (i.e., MOEs are > the LOC of 1000). Residential post-
application cancer (adult only) risks estimated for TCVP dust/powder products range from 107
to 10, and for TCVP liquid sprays are all 107,

3.0 Hazard Characterization and Dose-Response Assessment

TCVP is a member of the OP class of pesticides. For TCVP, like other OPs, the initiating event
in the adverse outcome pathway/mode of action (AOP/MOA) involves inhibition of the enzyme
acetylcholinesterase (AChE) via phosphorylation of the serine residue at the active site of the
enzyme. This inhibition leads to accumulation of acetylcholine and ultimately to neurotoxicity
in the central and/or peripheral nervous system. TCVP does not require metabolic activation to
an oxon to inhibit AChE; i.e., the parent compound is the active form inhibiting AChE. OPs
generally exhibit a phenomenon known as steady state AChE inhibition. After repeated dosing
at the same dose, the degree of inhibition comes into equilibrium with the production of new,
uninhibited enzyme. At this point, the amount of AChE inhibition at a given dose remains
consistent across duration. In general, OPs reach steady state within 2-3 weeks; a pattern that is
observed for most OPs, but not every OP, like TCVP, which shows no difference in response
across duration. For TCVP the steady state is reached after a single day of exposure. As such, the
endpoint selection for TCVP considers data available for all durations of dosing when choosing
the most protective point of departure.

Acute Toxicity
In acute lethality studies, TCVP has low acute toxicity by the oral, dermal, and inhalation routes

of exposure. It is a slight dermal irritant, a moderate eye irritant, and a dermal sensitizer.
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Table 3.3.1 Acute Yoxichty Profile - Tetrachisvvinphos Technical

Moo LRy ) By
T = 1480 mpke (M & F)
Acute Oral {rat) 43323304 | Lep > 469 and < 965 ke (FY 11
L s = 995 me'ke (1
BT01200 | Seute Dermal fmbbit 41222305 1 LDse > 20000 maks (M A D) 13
AT0U1300 1 acute Inbalation fxat) OO138923 {LCxn» 38l mpL M &R I
8702408 [ Prmary Bve Iimitation {rabbat} 41222508 | Moderately umitating j1H]
8702300 | Prmary Skin Ivttation {rabbaf) 1000807 | Slghaly bntatmg W
F13TTO02 iy - . ",
4 13 o 9Q. . |Bensitizey {Bushier Method) Mia
g } i e {90 0% g 1.3
§70.2500  IDermal Sensttizotion (guinea pig) e
42081048 .. .. . .ot s
o pe o | Sensitizer {Buehler Method) WA
{97.0% 8.1
RTLE100 | Aoute Delaved Newpotoxicity A1H05901 Mo ci’*’fm‘zéfi s:gm Q.f nevtainxiaty NA
ohserved (NTE not mmessured)

# T the original reviow of this sndy, THR QW71 Y. {osnmnog, 838371987, the sssigued Toonvity Cutegory was TL Based on
e vurret Scute toxieny Chusification {Labsl Review Manual, 032018} the Tomcity Categray would be IV,

Toxicelomenl Pomits of Departure (PODs) Lised for Risk Assessment

Incidental Oral, Steady State: The steady state mewdental oral POD (2.8 mp/kg/day) was
selected from an acute dose CCA study (MRID 448773401 1 juvenile rats. A benchmark dose
fower limat for 10%6 response {(BMDLis or the lower confidence bound on the BMDyo which s
the estunated dose where ChE 15 mhubited by 10% compared to background} of 2.8 mg'kg/day
associated with RBC cholinesterase mhibition in male and female post-natal day (PND) 11 and
21 rats was selected as a sutable POD for the steady state incidental oral exposure scenario. The
duration of this study 1s considered appropriate for thix exposure scenario since ACHE data

exposure duration, and steady state mbabation ocours essentially after a single dose,

Iuhalarion, Steady State: The steady state imnhalation POD was selected from a 4~-week inhalation
toxicity study (MRID 48803501) in rats, based on an mcrease in RBC cholinesterase mhibition
it both sexes. Males had shightly lower modeled values (BMD Lo 01 0.022 mg/L: BMDiw of
0,12 mg/L)y. The duration of thus shudy 1s considered appropriate for the steady state exposure
scenarto. The methods and dosumetry equations described in the Agency’s reference
concentration {RIC) gmidance are suttable for caleulahng human equivalent concentrations
{HECs) based on the inhalation toxictty POD obtained m vats exposed for 6 lu/day for an average
of 8.5 days'week. The regional depostted dose ratio (RDDR), which accoumts for the particulate
diameter {mass median serodynamic diameter [MMAD] and geometnic standard deviation

[GSD] of asrosols) can be used to estimate the different dose frachions deposited along the
respiratory tract surface areas. Thus, the RDDR can be used to adjust an observed mhalation
particulate exposure of an antmal to the predicted mhalation exposure for a human. For the
subchronie inhalation toxerty study with TOVP, an RDDE of 2.525 was estimated based on
extrarespiratory effects (RBC cholimesteraze mhibition) in Sprague Dawley rats (hodyvweight =
267g). The MMAD and GED of 2.57 and 3,785 pm, respectively, at 0.05 mg/lL were used to
dertve the RDDR.
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The HECs are summanized m Table 3.2, as well as human equivalent doses (HEDs) caleulated
for residential and occupational handler scenarios. The standard interspecies extrapolation
uncertainty factor can be reduced from 10X to 3X due to the HEC caleulation accounting for
phameokinetic (not pharmacodyiamie) mterspecies differences. The mitraspecies uncertanty
factor remamns at 10X

394

Decupational Handler 0,?1‘3 v @ 04*
Residential Handler MIA NS 0056 131
— Bystander 025 0.010 N/A

a.  HEC = humar-equivalent concentration: HED = human-equivalent dose,
Oecupational Hawller HEC =t POD (0022 mg/L) « datly duration adiustment {6/8 ar 3.75) = weekly
datly durstion sdiustment (85 or 1) = RDDR (2.525)
Restdential Handler HEC = a0t POD {3022 /L) « RDDR (2.525)

Restdendia] Bystangder HEC = rat POD {0 1322 ma«L} daily ciumtxmx adivstmerd {634 or 0.25) x weekly
datly duestion sdjustment (87 or 0.714) » RDDR (2.525)

b, HED = HEC » hunsg-spectlic conversion factor {1LE Liw-kg BW) » datly duration {8l for occupational

and 2 by for restdentiall,

Dermal, Steady State; No quantification of denmal non-cancer risk is required for TOVP since
there were: {1} no reatment related effects (no chimical s1205) at doses up to and mncluding the
Lt dose of 1000 mp'kg/day m the dermal toxiety study: (2) both RBC and brain cholinesterase
activity were assessed m the dermal study and neither compartiment was affected at the hinut
dese; and (3} no quantitative susceptibility was observed for yuvenile or gestational lifestages in
the developmental, reproductive, or CCA toxicity studies,

Cancer Classification: TOVP 1s classified as a Group €, possible human carciogen, based on
statishically significant mereases i combined hepa?@ceiimi&z adenoma/carcinoma (primarnily
carcinomas) i the female B6C3IF] mouse, suggestive evidence of thyrowd o-cell adencmas, and
adrenal pheoclromocyiomas m the rat, as well as mutagenicity concerns. Following a
reassessment of the mutagenicity data available on TCVP, it was determined that the relevance
of the mutagenic findmags to the tumorigemc response seen 1 female mce cannot be established.
Therefore, a follow-up mouse micronucleus assay (OPPTS Harmonized Guidehine 870.53395) 18
reguived for TOVP. Addionally, a study that investigates possible genotoxae activity i the
target organ {hver} 15 required. This study should &zamme DN A damage potential (Uomet assay,
I}N% adduct formation, or any other DNA tarpet)}'t. A cancer potency factor {Q1 *3of 1.83 x 10
3mgikg/davy? was estimated using the Weibull 83 time-to-tamor model. A 3/4 body weight
scaling factor was used to convert from mouse o human equivalents. Following the submussion
and review of the requured assavs, the need for an updated cancer assessment will be determined.

Uncertamty Factors
A LOC of 1000 {1.e., nisk estimates are not of concern when the MOE 1z = the LOC) 13
appropriate for the assessment of the oral route of exposures [ 10X for mterspecies extrapolation,

B g Dobreniecki, 5012000, Teracklonwvinphos {TOVPY Revisit of Mutagenicity Studies, TXE 0087533,
3437228,
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10X for mitraspecies vanation and a 10X UFps]. The UFps has been wchuded due to uncertainty
in the human dose-response relationship for newrodevelopmental effects . For the inhalation
route of exposure, a LOC of 300 13 appropriate [3X for mterspecies extrapolation, 10X for
urtraspecies vanation, and 10X UFoe]. The mierspecies extrapolation 1s redoeed from 10X to
3X because the reference concentration {RIC) methodology for mbalation ix used to defernuns
an HEC and takes into consideration the pharmacokinetic differences between anunals and
humans,

Absorption

Despite the determmnation of the lack of dermal hazard for TOVP, dermal exposures from TCVP
st be quantified for the purpose of cancer sk assessment. Because the cancer assessient 1s
based on an oral study, a dermal absorption factor (DAF) of 9.6% was used i the route-to-route
extrapolation. This DAF 1s based on the results of a registrant subpntied TOVP dermal
penetration stody in rats. Since the mbalation POD was based on a route-specific toxiedy study,
ne ahsorphion factor was necessary 1o estimate exposure.

Body Weight
For aduolts, when sn endpoint 18 not sex-specific {Le., the endpoints are not based on
developmental or fetal effects), a body weight of 80 kg is typically used i1 risk assessment;
however, mn thas case, a female-specific body weight of 69 kg was vsed. While the endpout of
concern, BBC ACKE mlubition, 15 not sex-specific, the fenmle body weight was used for
pregunant women due to nncertainty m the human dose-response relationshup for potential
nenrodevelopmental effects. A body weight of 11 ky was assumed for cluldren 1 o < 2 vears
olid.

Table 33, Sumunary of Toxieological Doses and Endpoints for TOVE for Lse in DHetary and X
Ocvapational Hunan Health Risk Assessments,

Exposure/ Point of Uncertainty Study and Toxicological
Dupainue

sl of Uoncen .
Scenario Facions? Level o Loneemn Eifec

Incidental Oral . P s 10X Residential LOC Repmat dose CCA study
(steady state} mgkg/day UFy=10X for MOE = 1000 | (MRID 487734014) - Rat

UFpg = 10X

Bhne =32 mgkeiday,
based on PN 21 male RBC
ChE mlubihon

Drernad {steady Mo potential hazard viv the denuad ronte, based on the lack of treatmert-related effects,

state} weluding the back of BBC and brain cholinesterase inhibition following repent dermal
sxposure of rats at dose fevels up to 1000 my'kg/day and quantitative suscephbility was
not observed.

Inbalation {steady BMD L p=0022 | UFs=3X Residential LOC Subclwonie hthelation

shate} gL Gmales) UFy=10% for MOE = 303 Toxicity Study (MRID

¥ For more information, please referenve Sectivns 4.4 and 4.5 of the Tetachlorvinphos (TCVP) Revised Fuman
Health Risk Assessment for Registration Review. I, Dvew of of, DA36R34, 1272172018,
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Table 3.3, Summary of Tavicologival Doses and Endpoine for TOVE for Use o Distars and Nono
Checupational Human Health BRish Assesuments,

Exposure Pt of Unceriinty L evel of Concery | Sty and Toxicological
onnie Diepatture Pacioye? - : Biferre

BMIe = 0,12 myg/L, based
on RBC ChE mbgbation
both sexes

Caneer Classification: & possible buman (Growp O parcinogen, 0% = L3 x 107% (mg'kefdayy?

{cral, dermual,
whalation

Poing of Diepartwe (PO = 4 dute polnt or i estunted posot that ix derived froan observed dose-rpsponse daty and wsed o sk
fhe beginning of sxtrapolation to determine visk sasociated with bower suvivonmsrially relovant homan sxposures. NOAEL = no
ohserved advene effect level, LOAEL = lowest observed adverss offent lovel, UF = unwertvinty factor, 1 = sxpapolativa
frow smimal to humen (mterspecies). L = potential variatio i sensitivity anwmg meanbers of the hwan population
{intraspectes); BMOE = purgin of exponwe. LOC = level of voncern, BBC = red blood cell, BMDL e benchmark dose lower
ot for 1094 response.

#The 1K UFpe is dos o nacertataty in the homen dose-reaponse relationship fov newvodevelopmentad effects,

4.4 i5e Profile

TCVP 15 used as a direct stumal treatment to ivestock (1.2, cattle, horses, poultry and swine) and
thear premuses, in keunels, cutdoors as a perimeter treatment, and as a fles treatment on cats and
dogs. The TCVP pet product uses are formulated as follows: dusts, hqmd {nigger/pumyp) sprays,
and pet collars, This assessment only addresses the pet nses. A sunumary of all registered pet
product TCVP labels and use directions are presented 1 Appendix A of fhus document.

5.6 Residential Exposure and Risk Estimates

Residential exposures (handler and post-application) are anticipated from the use of TCVP pet
products for dogs and cats wmcluding collars, duste/powders, and hoguid spravs. Exposures are
expected for adults who apply TCVP products to they pets and for adults and cluldren who may
contact previously freated pets.

Besidential TCVP handler exposures are anticipated to be short-term {1 to 30 days} and post-
application exposures are anhicapated to be short- {1 to 30 days), nrtenmediate- {1 to 6 months),
and long-term (6 mounths — for per collar scenarios onlyv). However, because of the steady
state AChE mbabition exhibited by the OPs. steady state exposures were assessed and presented
for residential exposures to TOVP pet products,

A nisk assessment of all currently registered TUVP pet products was first completed m 2014
{D420283%%). In 2015, these risk outcomes were updated during the ongoing Registration
Review process (426984 to reflect the following changes: (1) the incidental cral and
mhalation LOCs wereased 10 fold due to vocertamty m the huuan dose-response relationship
for potential nenrodevelopmental effects, (2) the determunation of no dermal hazard from TOVP,

oy Britton. Residential Exposure Assessoent m Response 1o the Natural Resourees Defense Council Petition to
Cangel 811 Pet Uses for Tetpachlorvinphos, 110572014, D420283,

Yo Britten. Tetrschlurvimphos: Oueupational and Residential Faposure Assessment for Begisteation Review,
12212005 DM26984,
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and (3) the use of a female-specific body weight, 69 kg, for assessment of adult exposures
instead of the average adult body weight of 80 kg due to uncertainty for potential
neurodevelopmental effects. In 2016, a revised ORE assessment!® was conducted to incorporate
additional changes including: (1) the reduction of the incidental oral POD from a BMDL1o of 8.0
mg/kg/day to 2.8 mg/kg/day, (2) the use of the literature study, Davis, M. et. al, Assessing
Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
((2008) 18, 564-57), for assessment of residential post-application risks from exposures to TCVP
pet collars, and (3) an updated pet collar assessment assuming that the TCVP pet collar product
exists as a liquid and solid form concurrently (with varying ratios of liquid to dust).

Since the 2016 assessment, additional residue transfer data, as well as formulation data, have
been submitted for TCVP pet collars. These data have been incorporated into this revised
assessment.

5.1 Residential Handler Exposures

HED uses the term “handlers” to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct tasks related to applications and that
exposures can vary depending on the specifics of each task. Residential handlers are assumed to
complete all elements of an application without use of any protective equipment.

Residential handler exposures to TCVP pet products may occur via the dermal or inhalation
routes while the product is placed on a cat or dog. Both steady state non-cancer and cancer
residential handler exposure assessments were performed for adult homeowners applying TCVP
pet collars, dusts/powders, and liquid spray products to cats and dogs. Since there is no non-
cancer dermal hazard for TCVP, the steady state (non-cancer) handler assessment includes only
inhalation exposures. For the cancer assessment, both dermal and inhalation exposures are
assessed.

Residential Non-Cancer Handler Exposure Data and Assumptions

Application Rate: The application rates used in the assessment of pet products typically
represent the maximum amount of active ingredient (ai) that could be applied by weight of the
treated animal (small, medium, and large). However, this is only possible when the product is
manufactured for use, or is labeled specifically, for different animal weight ranges. If this
information is not provided, a number of assumptions are used which are described in HED’s
2012 Residential SOPs (Treated Pets SOP).

The majority of pet collar formulations are registered as a single collar for use on all animal
weight ranges. These have been assumed for use on different weight ranges as specified in the

Residential SOPs which include:

e Cats — Small (up to 5 lbs), Medium (6 to 12 lbs), Large (13 Ibs and up).

15 W. Britton et al. Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for Registration
Review. 12/21/2016. D436833.
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e Dogs - Small (up to 20 pounds), Medium (21 to 50 Ibs) and Large (51 1bs and up).

While the pet collar product labels recommend trimming of the pet collar after it is applied to
the animal, since the handler would be exposed to the full length of the collar during
application, trimming of the collar was not accounted for in the residential handler exposure
calculations.

For TCVP dusts/powders, all products identify a specific amount to use per animal weight that
allows for determination of the maximum application rate. For TCVP liquid sprays, all
registered products recommend the user to apply a specific number of “strokes” per animal size.
In order to determine the amount of ai applied per treatment as specified by number of strokes,
HED requested additional information from the product registrant. Hartz Mountain Corporation
provided information regarding the volume of product released per stroke for pump and trigger
spray products; 0.19 and 0.93 grams, respectively. Only trigger spray products are registered
for dogs; however, both pump and trigger spray products are registered for cats. Additionally,
per request of HED, in March 2014, Hartz Mountain Corporation amended the master label of
EPA Reg. No. 2596-140 to recommend a number of strokes per animal size. Previously, a
number of strokes per cat/dog were not recommended.

Pet Collar Formulation Issue: Per EPA’s 2012 Residential SOPs!S, pet collar products are
categorized as a liquid formulation (i.e., using inputs and assumptions reflective of liquid
formulations). However, in NRDC’s Petition related to TCVP pet uses, the NRDC asserted that
EPA incorrectly considered the TCVP pet collar formulation to be a liquid formulated product
noting that a label for a TCVP pet collar product states that ‘as the collar begins to work, a fine
white powder will appear on the surface.” HED reviewed this information and agreed that
exposure to the active ingredient as a dust/solid formulation could occur. Therefore, HED
updated the assessment for pet collars assuming the active ingredient is present as both liquid
and solid forms concurrently. Due to the uncertainty associated with pet collar formulation type,
and without chemical-specific data, HED typically assumes a range of ratios to cover the range
of potential exposures (e.g., 1/99, 50/50, and 99/1 liquid/dust). This approach was taken for
TCVP in the 2016 ORE assessment. However, since that assessment, a TCVP-specific dust
torsion study was submitted and reviewed (MRID 50931601'7). This study was submitted to
address the uncertainty surrounding the ratio of liquid/dust in the TCVP pet collars. In the study,
the weight difference of collar pieces before and after the torsion tests (which involved
mechanical torsion and stress by twisting and pulling the collar three times) was measured. This
weight difference was assumed to represent the amount of TCVP lost from the collar in the form
of dust. Based on the results of this study, it was determined that 0.38% mass (assumed to be
dust) is lost from the collar due to torsional stress. Therefore, in the current exposure and risk
calculations for TCVP pet collars, HED assumed a liquid/dust ratio of 99.62/0.38.

Unit Exposures (UE): Since there is no dermal POD for TCVP, only inhalation exposures were
assessed for residential handlers.

16 hitp://'www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-

pesticide
7 MRID 50931601. D454190, K. Lowe et al., 12/03/2019. Submitted in response to GDCI-083702-1791.
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Chemical-specific unit exposure data were provided in support of residential handler risk
assessment for the dust/powder formulations only (MRID 45519601). The study,
“Determination of Dermal and Inhalation Exposures to Tetrachlorovinphos (TCVP) During the
Application of an Insecticide Powder to a Dog,” was previously reviewed by the Agency'® and
determined to be acceptable. The study resulted in an average unit exposure for the inhalation
route of exposure of 3.1 mg/Ib ai.

In the absence of exposure data for residential handling of pet collars and liquid sprays, HED
used surrogate unit exposure values to estimate handler exposures. Surrogate exposure data for a
groomer trigger pump spray application to dogs from the 2012 Residential SOPs'® was used to
estimate handler exposures from TCVP liquid spray products. For pet collars, when assuming a
solid formulation, HED used the best available data, a TCVP dust/powder applicator exposure
study (MRID 45519601). When assuming the TCVP pet collars are a liquid formulation, the
liquid-specific unit exposure (UE) values (i.e., surrogate data from a spot-on applicator study)
from the 2012 Residential SOPs were considered; however, the liquid formulation spot-on
surrogate UE data assumes negligible inhalation exposure. Therefore, only the dust-specific UE
data were used to assess potential inhalation exposures from application of pet collars.

Area Treated or Amount Handled: Per the 2012 Treated Pet SOP, it is assumed that residential
handlers of pet treatment products will treat 2 animals per application.

Residential Non-Cancer Handler Exposure and Risk Equations
The algorithms used to estimate non-cancer exposure and dose for residential handlers can be
found in Appendix B and/or the 2012 Residential SOPs.

Summarv of Residential Handler Non-Cancer Exposure and Risk Estimates

Pet Collars: No non-cancer steady-state inhalation risk estimates of concern were identified for
residential handlers for pet collars assuming a 99.62% liquid/0.38% dust formulation ratio.
Inhalation MOEs range from 240,000 to 1,200,000 and are not of concern (i.e., MOEs > the LOC
of 300). Residential handler non-cancer risk estimates for pet collars are presented in Appendix
Table C.2.

Dust/Powder and Liquid Spray: No non-cancer inhalation risk estimates of concern were
identified for residential handlers for the TCVP pet dust/powder and liquid spray formulations.
Inhalation MOESs for both formulations range from 5,600 to 160,000 and are not of concern (i.e.,
MOEs > the LOC of 300). Residential handler non-cancer risk estimates for dust/powder and
liquid spray products are presented in Appendix Table C.3.

Residential Cancer Handler Exposure Data and Assumptions
A series of assumptions and exposure factors served as the basis for completing the residential
cancer handler risk assessment.

18 S, Hanley. HED’s Review of Determination of Dermal and Inhalation Exposures o Tetrachlorvinphos (TCVP)
During the Application of an Insecticide Powder to a Dog. 1/09/2002. D278626.

19 hitp://'www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-
pesticide
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Days per Year of Exposure: For the purpose of assessing residential handler cancer exposure/risk
from TCVP pet product application, HED has assumed 4 days per year for collars and 6 days per
year for dusts/powders and liquid sprays. The collar is based on a worst-case assumption of a
single application every 3 months. Collar re-treatment intervals range from 3 to 7 months. HED
assumed a bi-monthly retreatment interval for dusts/powders and liquid sprays.

Years per Lifetime of Exposure: It is assumed that residential handlers would be exposed for 50
years out of a 78 year lifespan. This factor is routinely used as a conservative estimate of the
number of years an individual could continually use a single pesticide product.

Lifetime Expectancy: Life expectancy values are from the Exposure Factors Handbook 2011
Edition Table 18-1 (U.S. EPA, 20112°). The table shows that the overall life expectancy is 78
years based on life expectancy data from 2007. In 2007, the average life expectancy for males
was 75 years and 80 years for females. Based on the available data, the recommended value for
use in cancer risk assessments is 78 years.

Residential Handler Cancer Exposure and Risk Estimate Equations

Cancer risk estimates were calculated using a linear low-dose extrapolation approach in which a
Lifetime Average Daily Dose (LADD) is first calculated and then compared with a Q:1* that has
been calculated for TCVP based on dose response data in the appropriate toxicology study (Q:1*
= 1.83 x 107 (mg/kg/day)'). Absorbed average daily dose (ADD) levels were used as the basis
for calculating the LADD values. Dermal and inhalation ADD values were first added together
to obtain combined ADD values. LADD values were then calculated and compared to the Q:1* to
obtain cancer risk estimates.

The algorithms used to estimate the LADD and cancer risk for residential handlers can be found
in Appendix B.

Summary of Residential Handler Cancer Exposure and Risk Estimates

Pet Collars: Residential handler cancer risks estimated for TCVP pet collars assuming a 99.62%
liquid/0.38% dust formulation ratio are all 10", Residential handler cancer risk estimates for pet
collars are presented in Appendix Table D.1.

Dust/Powder and Liquid Sprays: Residential handler cancer risks for TCVP dusts/powders
range from 10™ to 107, and for liquid sprays range from 10 to 10®. Residential handler cancer
risk estimates for dust/powder and liquid spray products are presented in Appendix Table D.2.

5.2 Residential Post-application Exposure/Risk Estimates

There is the potential for post-application exposure for individuals exposed as a result of
contacting a cat/dog previously treated with TCVP pet products (dusts/powders, liquid sprays,
pet collars).

20 https://cfpub.epa.gov/neea/risk/recordisplay.cfim ?deid=236252.
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Since there is no non-cancer dermal hazard for TCVP, a quantitative non-cancer post-application
dermal exposure assessment was not performed for adults or children. A quantitative residential
post-application inhalation exposure assessment was not performed as inhalation exposure is
expected to be negligible from applications to pets. The quantitative exposure/risk assessment
for residential post-application exposures is based on the following scenario: Post-application
incidental oral (hand-to-mouth) exposure (children 1 to < 2 years old only) from contacting cats
and dogs treated with TCVP.

The lifestages selected for each post-application scenario (i.e., children 1 to < 2 years old) are
based on an analysis provided as an Appendix in the 2012 Residential SOPs*!. While not the
only lifestage potentially exposed for these post-application scenarios, the lifestage that is
included in the quantitative assessment is health protective for the exposures and risk estimates
for any other potentially exposed lifestage.

Residential Non-Cancer Post-Application Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the residential
non-cancer post-application risk assessment.

Application Rate: The application rates used in the assessment of pet products typically
represent the maximum amount of active ingredient (ai) that could be applied by weight of the
treated animal (small, medium, and large). However, this is only possible when the product is
manufactured for use, or is labeled specifically, for different animal weight ranges. If this
information is not provided, a number of assumptions are used which are described in HED’s
2012 Residential SOPs (Treated Pets SOP).

For pet collars, the label typically directs users to cut off and dispose of any excess length once
the product is fit and buckled into place. In the previous TCVP assessment, since data
indicating the exact length that is cut off was not available, it was assumed that individuals
would be exposed to the full length of the collar per the Treated Pet SOP. Since that time, the
Registrant has submitted pet collar efficacy data to address this uncertainty. The data provided
(from MRID 51079501%2) is from a 7-month efficacy study in dogs. A total of 63 dogs (range
in weights of 11 to 22 kg) were included in the data summary, and the weights of the collars
were provided, including the pre-cut weight, the weight of the cut-off piece, and the weight of
the fitted collar. The percent of collar removed was calculated by taking the weight of the cut-
off piece and dividing by the weight of the pre-cut collar. The percent of the collar removed
ranged from 20% to 43%, with an average of 30% being removed. In order to provide a
conservative assumption of how much collar might be removed during use, HED has chosen to
use a value of 20% to adjust the application rate for pet collars. Accounting for the percentage
of the pet collar removed is believed to better represent typical usage of the product as it is fit to
the treated animal.

21 Available: http://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide

2 MRID 51079501. Efficacy and Repellence of Ectoparsiticidal Treatments Against Ticks (Dermacenior Variabilis,
Ixodes Scapularis, Rhipicephaslus Sanguineus), Fleas (Ctenocephalides Felis) and Mosquitos (Aedes Aegypti) on
Dogs. May 7, 2019. Table 4 (p. 37 - 39).
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Pet Collar Formulation Type Approach: As was mentioned in Section 5.1, in the current
exposure and risk calculations for TCVP pet collars, HED assumed a liquid/dust ratio of
99.62/0.38. For the residential post-application exposure assessment, the Agency used inputs
and assumptions [e.g., transfer coefficients (dermal exposures) and the fraction of active
ingredient on hands from the transfer coefficent studies (hand-to-mouth exposures)] specific to
both liquid and solid formulation types when assessing pet collar exposures.

Transfer Data: Chemical-specific residue transfer studies were used for assessment of post-
application exposures from registered TCVP pet products. For dust/powder products and liquid
sprays, HED relied on a TCVP powder and pump spray study (MRID 45485501). In 2014, in
support of the Agency’s response to the NRDC Petition, the study was reevaluated based on
current standards of conduct for pet residue transfer studies.”* For the purposes of the non-
cancer assessment, the transferable residue from the day of application (day 0) was used as
follows: 0.048% (maximum observed) for dusts/powders and 0.81% for liquid sprays
(maximum observed).

For pet collars, HED has used two TCVP-specific residue transfer studies available for pet
collars. The first is a literature study?* (the Davis study), which was used previously, and the
second is a newly submitted TCVP pet collar residue transfer study (MRID 508818012%°).

Davis Study Residue Transfer Factor: In the previous risk assessment for TCVP, it was noted
that the petting/rubbing method used in this study was not conducted based entirely upon current
practice for studies of this type; however, the methodology was relevant for the time at which it
was conducted, and it was deemed adequate for risk quantitation. Upon comparison of the Davis
study data and the recently submitted TCVP transfer study (which was conducted according to
current practice), HED reevaluated the methodology used in the Davis study; specifically, the
information provided regarding how the petting simulations were conducted. The study authors
describe that dogs were petted by volunteers continuously for a five-minute period with cotton
gloves. Transferable residue (petting/rubbing) samples were collected 1) from the fur of the
neck (after application of the collar and rubbing over the collar), 2) from the fur of the neck
(after application of the collar and then removal of the collar for sampling), and 3) along the back
in the tail region after application of the collar. Two different length studies were conducted; the
first study was conducted for 112 days and the second study was conducted for 12 days.

In the previous risk assessment, HED had relied on residues collected from the fur of the neck
(after application of the collar and rubbing over the collar) and from the tail region. The
transferable residues collected from the fur of the neck (after application of the collar and then
removal of the collar for sampling) were not included since it was thought that the collection of

2 W. Britton. Tetrachlorvinphos: Reevaluation of “HED’s Review of Defermination of the Dislodgeability of
Tetrachlorvinphos (TCVP) from the Fur of Dogs Following the Application of an Insecticide Powder, Pump Spray
or Aerosol; MRID 45485501, 5/16/2014. D420285.

% Davis, M. et. al., Assessing Intermittent Pesticide Exposure from Flea Control Collars Containing the
Organophosphorus Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
(2008) 18, 564-57). D430707, W. Britton, 12/16/2015.

% D453149, K. Lowe et al., 12/05/2019. TCVP: Review and Summary of Residue Transfer Studies Submitted.
MRID 50881801,
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those residues was not consistent with the current practice for pet fur transfer residue studies.
Current practice involves petting over the pet collar, assuming that the pet collar 1s secured in
place as directed by product labeling. However, while the petting strokes should not take into
account the location of the collar (i.e., the petting should not intentionally avoid the collar), they
should begin from the head/neck and end at the tail (i.e., the petting stroke should not be limited
to just over the neck and collar in the head/neck area). Therefore, it has been determined that the
sampling in the Davis study that involved continuous rubbing over the neck and collar for five
minutes likely overestimated the potential transferable residue from typical contact with a pet or
what would be expected to be measured following current practice. HED has determined that the
residues collected from the fur of the neck (after application and then removal of the collar for
sampling) likely do not underestimate exposure considering the continuous rubbing methodology
that was followed. Therefore, for the current exposure assessment for pet collars, HED has
updated the calculation of the fraction transferred value by dividing the sum of the residues
measured from the fur of the neck (after application of the collar and then removal of the collar
for sampling) and from the back in the tail region by the amount of active ingredient in the pet
collar (as reported in the Davis study), 4,800 mg. The fraction transferred proposed for non-
cancer post-application risk assessment, therefore, is 0.0017 (0.17%), and is based on the mean
residues reported from the 12 day study [where (8 mg + 0.08 mg)/ 4,800 mg = 0.0017]. Upon
reevaluation, HED has determined that the Davis study fraction transferred and the fraction
transferred determined from MRID 50881801 transfer study (described below) are similar.

MRID 50881801 Residue Transfer Factor: Hartz Mountain Corporation submitted a TCVP-
specific residue transfer study for pet collars in 2019 (MRID 50881801). The purpose of the
study was to measure the transferability of the test substance, TCVP, from the hair of a dog
wearing a TCVP-impregnated collar. Each collar contained 14.55% TCVP (TCVP wt/collar wt).
A total of 9 dogs were used in the study, randomly assigned to 3 groups. Dogs in Group 1 were
petted for 5 simulations, dogs in Group 2 received 10 petting simulations, and dogs in Group 3
received 25 petting simulations. Each simulation consisted of three strokes conducted using a
mannequin hand fitted with three cotton gloves. The first stroke was on the right side, the
second on the left side, and the third was along the back line. Percent transferable residues of
TCVP were calculated by taking the ratio of the residues of TCVP observed on the glove to the
total amount of TCVP in the collar at application (calculated as the percent TCVP * initial
weight of collar). This results in percent transfer values ranging from 0.049% to 0.228%. The
average percent transferable residues of TCVP were 0.098% for Group 1 (5 petting simulations),
0.086% for Group 2 (10 petting simulations), and 0.167% for Group 3 (25 petting simulations).
For the purpose of non-cancer post-application risk assessment, only the results from group 3
were used since that group used 25 petting simulations which most closely compares with the
current methodology recommendation, which is 20 petting simulations.

Since both studies are representative of potential exposure to currently registered TCVP pet
collars and provide similar estimates of transferable residue, the risk estimates presented are
representative of both data sets.

A summary of the residue transfer data that has been considered for assessing exposure to TCVP

pet collars is provided in Appendix G, including considerations related to the use of the Davis
study and summaries of both the Davis study and MRID 50881801.
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Residential Non-Cancer Post-application Exposure and Risk Equations

The algorithms used to estimate non-cancer exposure and dose for residential post-application
can be found in Appendix B and the 2012 Residential SOPs.

Summary of Residential Post-Application Non-Cancer Exposure and Risk Estimates

Pet Collars: Assuming a 99.62% liquid/0.38% dust formulation ratio, the residential steady-
state non-cancer incidental oral MOESs for children (1 to <2 years old) exposed to pets treated
with TCVP pet collars ranged from 340 to 2,300 and are of concern (i.e., not all MOEs > the
LOC of 1000). Residential post-application non-cancer risk estimates for pet collars are
presented in Appendix Table E.2.

Dust/Powder and Liquid Spray: Residential non-cancer incidental oral MOEs for children (1 to
< 2 years old) exposed to pets treated with TCVP dust/powders range from 98 to 640 and are of
concern (i.e., MOEs < the LOC of 1000). Residential non-cancer incidental oral MOEs for
children (1 to <2 years old) exposed to pets treated with TCVP liquid spray products range from
1,600 to 15,000 and are not of concern (i.e., MOEs > the LOC of 1000). Residential post-
application non-cancer risk estimates for dust/powders and liquid sprays are presented in
Appendix Table E.3.

Residential Cancer Post-Application Exposure Data and Assumptions
A series of assumptions and exposure factors served as the basis for completing the residential
cancer post-application risk assessment.

Dust/Powder and Liquid Spray Transfer Data: For the purpose of quantification of estimated
TCVP post-application cancer exposures/risks, HED used the average percent residue transfer
from the available TCVP dust/powder and liquid spray studies. HED used an average of the
maximum observed percent residue transfer for each day tested for calculation of cancer
exposures/risks resulting in a fraction transferred of 0.022% and 0.18% for dusts/powders and
liquid sprays, respectively.

Pet Collar Transfer Data: For the assessment of cancer post-application risks, longer-term
residue transfer values from the Davis study (from the 112 day study) were used to best represent
the assumption of 180 days/year exposure for cancer assessment. As noted above for the non-
cancer estimate, HED had previously included the residues from the fur of the neck (after
application of the collar and rubbing over the collar) in the calculation of the fraction transferred.
Updated calculations using residues from the fur of the neck (after application of the collar and
then removal of the collar for sampling) were conducted for the cancer post-application risk
assessment, resulting in a revised fraction transfer of 0.00092 (0.09%), based on the mean
residues (112 days) in the Davis study [where (4.3 mg + 0.13)/ 4,800 mg = 0.00092].

Days per Year of Exposure:

For the purpose of estimating adult dermal cancer risks, exposure was assumed for 180 of 365
total days per year. This factor is used as a health protective estimate of the number of days that
an individual could be exposed to a treated animal per year of product use. The recommendation

Page 20 of 43
Page 70 0of 98

ED_005822_00000600-00070



of 6 months exposure is conservative, particularly when paired with the assumption that this
exposure duration is repeated for 50 years during an adult’s lifetime.

Years per Lifetime of Exposure:

It is assumed that adults would be exposed for 50 years out of a 78 year lifespan. This factor is
routinely used as a conservative estimate of the number of years an individual could continually
use a single pesticide product.

Lifetime Expectancy: Life expectancy values are from the Exposure Factors Handbook 2011
Edition Table 18-1 (U.S. EPA, 20113%). The table shows that the overall life expectancy is 78
years based on life expectancy data from 2007. In 2007, the average life expectancy for males
was 75 years and 80 years for females. Based on the available data, the recommended value for
use in cancer risk assessments is 78 years.

Residential Cancer Post-application Exposure and Risk Estimate Equations

As was done for residential handlers, cancer post-application risk estimates for adults were
calculated using a linear low-dose extrapolation approach in which a LADD is first calculated
and then compared with a Q:* that has been calculated for TCVP based on dose response data in
the appropriate toxicology study (Q1* = 1.83 x 107 (mg/kg/day)™!). The algorithms used to
estimate the LADD and cancer risk for residential post-application exposure can be found in
Appendix B.

Summary of Residential Post-application Cancer Exposure and Risk Estimates

Pet Collars: Assuming a 99.62% liquid/0.38% dust formulation ratio, residential post-
application cancer (adult only) risk estimates for TCVP pet collars range from 107 to 107,
Residential post-application cancer risk estimates for pet collars are presented in Appendix Table
F.1.

Dust/Powder and Liquid Spray: Residential post-application cancer (adult only) risks estimated
for TCVP dust/powder products range from 107 to 10, and for TCVP liquid sprays are all 107
Residential post-application cancer risk estimates for dust/powders and liquid sprays are
presented in Appendix Table F.2.

26 hittps://cfpub.epa.gov/neea/risk/recordisplay.cfim ?deid=236252.
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Appendix A ~ Summary of TCVP Pet Product Labels and Use Divections
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Appendix B: Summary of Residential Non-cancer Algorithms

Residential Dermal and Inhalation Handler Exposure Algorithm

Daily dermal and inhalation exposure (mg/day) for residential pesticide handlers, for a given
formulation-application method combination, is estimated by multiplying the formulation-
application method-specific unit exposure by an estimate of the amount of active ingredient
handled in a day, using the equation below:

E=UE*AR *4
where:
E = exposure (mg/day);
UE = unit exposure {(mg/1b ai);

AR = application rate (e.g., Ib ai/ft*, Ib ai/gal); and
A = number of animals treated per day.

Residential Post-application Dermal Exposure Algorithm

The following method is used to calculate dermal exposures that are attributable to an adult or
child contacting a treated companion pet:

E=TC*TR*ET

where:
E = exposure (mg/day);
TC = transfer coefficient (cm?/hr);
TR = transferable residue (mg/cm?); and
ET = gxposure time (hours/day).
TR = AR * F aoR
SA
where:
TR = transferable residue (mg/cm?);
AR = application rate or amount applied to animal (mg);
Far = fraction of the application rate available as transferable residue; and
SA = surface area of the pet (cm?).

Absorbed dermal dose, normalized to body weight, is calculated as:

D=E*AF
BW
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where:

D = duse (mgke-davy
E = gxposure {my'davy;
AF = ahsorption factor {dermal}; and

BW = hody weight (kg).
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Residential Post-apphication Hand-to-Mouth Exposure Algonithm

Exposure from hand-to-mouth activity 5 caleulated as follows (hased on algonithm vtihzed m
SHEDS-Mulinnedia):

where:
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and

where;

HR

SAn

P

ET

N Replen
SE

Freqg HiM

HR
E
Fﬁihamis

SAn

= gxposure (mgidavy,

= surface area of one child hand {em®);

= fraction hand sorface ares mouthed /event (raction/event);

= exposure tune (hr/dayy;

= pumber of replenishment intervals per hour (mtervals'howr);

= gahiva extrachon factor {Le., mouthing removal efficiency); and

= gpnber of hand-to-mouth contacts events per hour {events'hone).
H}Z = E * F(z{i’;m;g"s

2% 54u
= hand residue loading (mg/am™);

= fraction of a1, on hands compared to total residue from dermal transfer
coefficient study (mmtless); and

Cral dose, nonoahized to body weight, 18 caleulated as:

where;

D
E

BW

D=E
BW

= dose {mp'kg-day};
= gxposure {mg/dayy; and
= body weight (k).

Tahle B2 Treaved Pris - Inpme Do Beddendal Pog spnlication Haml to Aouth Evpeeans

Alseritng Wotatlon

Ppoe actor Prag Batitels

Frastion of 5.1 on hands from mansier cosfficient studies

Fai Solid = 837
o fusatiens Ligntd = 4040
: Fraction hand surface aves mouthed fevent .
Fuy . . 413
{ ractimpevent)
N Rephadshowat iervals per v
W Beplen L D IR HE per 4
- {rtervalshel
ET Exposore tme Children b < 2 vears 1o
N Choursidayy oid N
SE Salive exirsction fector 448
Hand-to-mouth sveats per Children 1 <2 years N
Freg HidM hey 20
) . old
{eentadyd
Trpaoal sorface srva of cus Childeen 1 <2 vears
BAn child haod old L 156G
fomy
W Body Weighs Children § < 2 years 11
(kg old
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Resudential Cancer Algonithms

After the development of the ADD values, the next step required to calculate carcinogenic nisk
estimates 15 {0 amaortize these valnes over the anticipated Lifetime, wlhich results in the LADD.
LADD wvslues are caleulated using the following equation:

Davs per Year of Exposure . Years per Lifetinre of Exposure

LADD = ADD 365 Dyrys per Year Lifetime Expeciancy

where:

LADD = absorbed dose over a hifetime (myp avkeg/dav),

ADD = average daily dose absorbed 1 8 given scenario (mg
arkg/day),

Days per Year of Exposure annual frequency of an application by an individual
{days/year),

Years per Lifetume of Exposnre = amounnt of a lifetirne that an mdividual would be
expected to use pesticides {vears), amd

Lifetie Expectancy = average hife expectancy of an mdividual {(vears).

Cancer nisk estunate caleulations are completed by comparing the LADD values calenlated
above to the 1® for the chemical. Cancer risk estimates are caleulated nsing the following
equation:

Total Cancer Risk Estimate = {(Dermal LADD + Inhalation LADD)} * (%

where;

fi

Cancer Risk Estimate probalnhity of maidence of cancer cases over a hifetine (umtless),

Dermal LADD = absorbed dose from dermal exposure over a hifetime (myp avkg/dav),

Inhalation LADD = absorbed dose from inhalation exposure over a hfetime {ing
avkg/day), and

* = guantifative dose response factor used for linear, low-dose response

cancer 1isk estimate caleulations (mg/ke/davy’

Table B2 Treated Petx - Innuls for  ancer Exposare Risk
Expouns Fachr

Adoveitlnn blatatin

Poant Eabininted sy

Besudensial
Handlers « Oodlars, 4 DostsPowdies and Liguid
EF Fxposurs Freguenee (days venr) Spemys, 5

Bust-applivation (el formulatinns) - 180

EY Euposure Tune {vears) 26 residential
AT Averaging Tone Ovears) 78
CF Conversion Fastor {daysivent) 345
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Appendix C ~ Summary of Residential Handler Non-Cancer Exposures and Risks

Table C.1. Residential Hundler Kon-ancer Dernrad avd hddative: Dioses Assuumng o Laguad ov Dhast Fomaulation for Pet Collags.

Table ©.2. Restdential Hamdler Mon-Canger Risk Estimstes froen Use of TOVP Prt Collars Assuming 89.02% Liguad 0.38% Dt Ratio Foomulation,
Table O3, Bestdertinl Handler Mon-Caneer Rask Fattmates from Use of TOVP Danst'Poweder and Liguid Spray Prodacis,

Table .1, Reddential Handler Mon Cancer Bheomal and Inhubation Doases Aoming a Ligold or Pust Formulation oy Pet Collups,
L Rep Mo L Deemad Uit Inhmlstion That e %}} eahon | Amount ﬁﬁx}d?m& Qm?g Prermal Uose Indualation Diose
Enpoore Seewrin | . Antmal Tepe | e L Bate {ansioals tronted per S S oy g
{Target Aninwd) Exposure (mg'lh sl Expoure (mpth o) . = imphedn? mgkgidey)
3 2 " % 5 e S {ib a &ijfﬁ\} *Zi&f{ },. E St B o
Axsume Liould Forealation - Use of Spot-On Expesare Data (based ou 2012 Restdential SOPs)
2596-4% {Cat} Al 4.0004 HERELIN
§ . Bmall L0061 RS
I3B6-5G, 62 (Thog} - -
' Large 01404 {0034
i E Hraall HREE HREE
259543 {Uat)
’ Large 0033 HEREE
Srphication of TOY Al $.00639 20313
APP iz».,.aiz ou of TCVE e e 128 Negligible - 2 - Wegligilde
Collars 2595-B3 {Cat) Medim i HREDSY {020 N
Largs PREE {4827
e Hraall $.0061 EREIES
239084 {Dog) -
Large 30103 L0634
2596-138 {at) All 40032 011
2E56-1 3% (Dng) Al ALY EREIRE]
Axseme Bust Formalstlon - Use of TOVP Bast Applicator Exposure Data (MRID 48519801
239645 (Cath All 40036 2017 000053
. . Small 4.0061 DOZG 08035
2E96-50, 62 {Dog} - - . o
Large Q4103 D445 GO0082
‘ e Hoall 0.0048 £.023 HECELLE
259663 {Cat)
’ Large 000338 0.026 OBG48
Ayt e
Application of TCVP Sruall 1,706 31 0.003% 2 0.018 500035
Collars
259683 {Cat) edhun 40059 0.028 (LIS
Large 80080 0,938 EREE
} s Senall {3.0061 0,029 RIS
2506-84 {Dog) - S
- Large £.0103 £.04% LOG002
2506-1 3% {Oat} Al G032 4018 AEE AN
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Tuble 0.1, Beshdential Hundler Non-anver Dermal and Inbalation Doses Ssvuming a Liguid or Do Formalation for P
A Reg. Mo, . Therml Unit i e {*‘@?@hczﬁmn somomdd Handied Daily | g e | tilioletion Do
Exposure Soemavio | L oo Al Type (T 0 o Rale {eminmls beated per it s o st
{Torgst Avnmal) Bxpmare {oapdb il Baposre (ng'lh i) G 5 fmgko'dayy Smzkade?
ith wiipet) davy @ o
2396138 (D) Al G014 0.078 D44

1 Based on registoved TUVE pet product Iabels {see Table A2) Application rate {Ib aifpetd = {oollar weight in grams > 434 /g comversion factor) © percent a1 in eollae

2 Based on HED s 3012 Resudential SOPs itipdiwev s sovipssticlescimnseandrasesssng-nesticuderisks'sandadompmning-romeduerandenialoestids).

3 Depmd Dose = Dermed Thuit Buposare {mg'th i) » Application Bate {1b avipet} » Area Treated o Amount Handled (petsdday) « Diermal Absorption Factor (2.6 95) + Body
Weight {60 kg

4 Inhelation Dise = Inhaletion Lang Exposure {mg'dh ar} » Application Rave (b avpst » Aree Treated or Sonount Handled {pets'day) + Bondy Weaght {89 kb

Table .2, Restdential Hawdler Non Cancer Risk Extimaies from Use of TOVE Pet Collars Assuming 99.62% Liguid 0.38% Dust Batle Pormulotion, 1OC = 308
w Aot Handled Comibined Conleined Copnbined 90,6250, 38%
Exposure Reg o, Ll Masimum Application Rate! | W DT ER | 99.60%/0.38% 99.62%/0,38% Ligguiel Dust Ratio
Scennrin {Tarest dnimal) anas Lipe {1 abipet) Ay "ﬁf’?}f zg eaie LigudDact Devmal | Livuid Dt Inbalation Inholatom MOF
e Diose {mphpidayy Diose (nagkgidayy! (LOC =300y
5549 {at) Al 3.0030 80013 BHHIGED 1L OG0
) . Sxuall EREEN 80021 R EEER] &34.004
250630, 62 {Dag} e
B Large GHG3 80036 HECEEEE 37000
o Smali 4.0048 R Q0000016 00,000
23P653 (Cat) e - - -
Large 30088 90018 BO000GLR 0,000
TCVP Collars 239683 (Cat) Madivm 30059 - 0.0021 BO000020 646,000
Large £3.0080 LR ERES Q00007 G004
. I Smali 4.0061 RGN Q0000021 G300
228634 (Dogy .
) Large B.0143 G0034 80000033 AT
SRGE138 (et} Al 30053 4K 1 8000061 1 1,200,000
SRRE138 {Dhog) All 4016} §.I8188 £00000538 246 00K
1 Based on egistered TOVP pat product labels {sex Table AZY. Applivation sate {Ib ai'pet) = {nedlar weight in grams + 434 /g conversiom factoe) * percent at in zollar.
2 Besed on HED s 2012 Restdential 8OPs pwwwepngovivssicileseinmennd-nisussing-pstistdosiske siandardespamiing-ponsduns-rosudentiob-pestinde).
3 Combaned 99 63%50 38% LigatdDust Denmal Dose = {Lapid dermad dose * 33962} + (Dust deomad doss * §.0038),
4 Ceoanbined 99.42 8% Laquid/Dust Indslations Diwe = (Liquid inhalation dose * 09962 + (Dust inholation dose ¥ 00038}
3 Ne dermnl MOE satated due 1o fack of dermad hasard, Trdudation MOE = Inhalation HER {131 mgfhgfday’t + Combined 90.623°0.38% Liguid/Dust Indalation Dose

fmgfhpiday,
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Tabie .2, Residentinl Handler Non Cancer Rick Estimates from Use of TO VP |
Amown Dernnt Infwlation
. | Dermnl U] ISR e Application Handled .
Frpesine RBep Ko Tvpe of - , Lhan Patel Dty MR
L : g _' Exposme | o . ale bl Diose ‘ Dome
Beenario (Target Awinal} | Animal | o i Espowrs T it {amimals | Looal o MOE L T L (1OC=
R | (mglh el (b aiipet) treated per | (makeiday) {makgidayy By
davy
Saall SOG03T Q0018 FIREEL RS LR EY
FFO00-123 oy | Medien R 3.0044 HEREL 168}
Large (RO QAT 000013 RACHY
Soall 000004 000044 0000084 160,000
Application of F7000-133 {Tat) Aedium BREEEFRS Q41 WA, Mo {3 G 3 WY
TCVE Large 1,760 LN S.06034 Q401G Deaual FEREEEIRTG 43 (W)
DustsPowders | 596,75 (Cat Sual} 500062 00028 Hazard | o ooo0s6 | 24.000
250678 {Lat)
’ Large 40010 80049 D009 14,000
Soail G010 N §.0049 L0003 14,000
256670 (Dog) | Medinm 63 - £8.0007 00010 ER
Large 40028 0122 HERUGEER 8,600
3%96-126, 4140 |  Swall 0.00053 50013 0.000053 | 25000
{Cat) (Trigger) | Large 900077 00018 0000074 | 15.000
?}gﬂfﬁ;;ﬁwﬁ 0; 2586-140 (Cat) Sroall 400011 000026 WA Mo Q000011 130,000
A VE LAgE {(Pump} Largs 220 3.3 300016 DINIS Dermal | 0.06001% 87,000
{Punyy Trgger) Huzaed
Sprays Sanall G677 10018 2 00060074 18,600
Z396-125, -140 ; : -
2396125 140 1y e tinm 0.00088 5.0020 0.000084 | 16.000
{Dogh {Trgger}
Largs R 0] (0035 LEREEES B B8}

Based on registered TUVP pet product Inbels,

Based on HED s 2012 Residential SO htpd v spasoy/pesictlesctnse-sdeasesaepusticulesky’'vadadsonstnepnnsdumsrmudentislpotinde)

Drepmmsd Dose = Dermisl Ut Bxposare (gl ai} » Application Rate b avpet} » Ares Treated or Anwoont Handled fpetsiday) » Denmal Absorption Facior (2.6%) + Body
Weight {60 kgy Dermsd doss presented ondy Ror poepose of ealeuduiion of cancer risks For restdential handiers,

4 We dermal MOE extimted due to lack of dermal hasard.

% lubalstion Dose = Inhalation Unlt Exposure (tugTh an) = Application Rate (b ab/pet} x Area Treated or Amount Handled {patsidayt & Body Weight 598 kgl

& Inbwadation MOE = Inhaloetion FED {1.31 mefe/day) + Indmlation Dose fmpkeiday).

L S
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Appendix D ~ Summary of Residential Handler Cancer Exposure and Risk Estimates

Table 131, Bestdential Handler Cancer Rask Esttnwtes from Use of TUVP Pet Collars Asenuung 99,6829 Liguad 4383

Batin Formulation.

% Lhast

Table 1.2, Resdential Handler Uanver Bisk Batimates Bow Uae of TOVP Dust/Poweder aud Liguid Spray Produsts,

Table 101, Residentinl Handler Concer Bisk Esfimates from Use of TOVE Pt Collars Aosuming 99.62% Liguid0.358% Dast
Ratie Formulation,
Beg Mo/ i L Lo 5 L 5 BRI Lagusd £ 0.38%, Dot
Sriral Type Jamal Sise Lifestage Lipud LADE T LADDY Concer Bick Eetimare’
250640 (Caty Ay LIE06 1 2B 1 6E08

. o Small 1 4E-03 2.1B-04 2.7E08

20520, 62 (Dog) .

2396-50, 82 (Dog) Targe 2408 3 S 3 6E48
2506-63 {Cal) Simall LIE-B3 1 SR04 22E-08
=700 332 Large 1.3B.03 1.8E-04 38808

Suall Sl RG] 1 3E-04 1.7R-08

TENEB3 {Caty Muodam ; 1 4E-08 0B ITB08

Largs LAE-08 2. TR0 34508

et e Sanait 1 AEO8 IR IEE-08
ARG R ¢

2396-84 (Dog} Lorgs TAE-05 3 3R TAE-08

I306-130 {Caty Any 7IE086 1 AE-04 1 AE-04

2500139 {(Dog Any 3 RED5 S4B T IEAE

1 Lagwid LADD = [obalation + Dermad Duse fmg'kg/dayi] < {Dy

wys g veur of exposure (4 daysierd + 365 daysivem] =

{Years per lifetime of exposure {30 yrs} + Lifetime expestaney g"”% visi} Inhalation exposwres considered mgk«fﬁﬁe
based v use of spot-on data for lepaid pet collar formuldation,

3 Dust LADD = [Inhalation + Dermal Doss Gugkeday)] = [Davs per woar of supusure {4 dawsdyr) + 368 daysivean] =

{Years per lifenime of exposnrs (30 yre} + Lifeiime expectancy 78 Hedl
3 Capeer risk estinpes = [{Laquid LADD % 00621 + (Dnst LADD # (L0038 » 0", where " = 183 ¢ 1Y
fmykg'dayy?
Table 102, Restdentinl Handler Coancer Bk Esfimates feoon Use of TOVE Dt/ Fowder and § iguid %
Aj:}i?; . Animal Sive Litestage Toml LADDY Conesr Rk Baxtimate?
Frast Powder
Sonadl T HESOS 3. 5848
AT0133 (Dog} Mediun 4 ”‘"E«W’" B.FELRR
Large §AESG7
Sanall TR 8, 7E09
AT 123 {Cath Mediom N iit»&'ﬁ 2EESOR
Large Advdt §TE-5% 3P0
or e g s Suall ER S 5TEAO8
2396-78 {La1) Medinm SRS 5 GEOE
Small 8.2E08 S SRR
I506-T9 {Tiog) Sedium 1.OE34 1 9E-07
Yo P3R4 2 ARG7
Liguid (Pump/ Trigeer) Sprays
R e o Sanall } AR08 2 5BA08
2596-115, 148 {Uaty {Triggen) Torge T PES T EE.08
. i Sanall 2 AE-D6 E1E-09
2396-140 {Ct) (Paap) Large Adult 3 9F06 7 E00
Seanll LLRE-RS ;
25005-128, 148 (Dngt { Trigpedd Maduam A AEAE 4 {}?: 38
Largs 3.0E-05 TR

O

Total Lifetime Aversge Dinily Dose (LADD, my
Dermad and Indadation LADTY equetions pro
Canwer visk sstimates = Total LADDY « €47, where (0 = 1,93 x 10 fmgkgiday !

siday) = Dennal LADD fmghe'deyd
vided in Appendix B
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Appendix E ~ Summary of Residential Post-Application Non-Cancer Exposure and Risk Estimates

Table B.1. Restdential Post-application Non-cancer Bradentsd Oral Dose Assuratng » Ligoid or Taedt Foualation for Pet Coflars,

Table £.2. Restdential Post-Applizativn Non-Cancer Risk Estimatys fomn Use of TOVP Pet Callars Assuning 99.42% Liquid®.38% Dust Ratie Forplstion,
Table .3 Rewdential Pout-application Won-Cancer Risk Bstirnates from Use of TUVP Dust/Powder and Laguad Speay Fonmiations.

Table B 1. Recidential Post applicatinn Men cancer Tneidentsl Oral Bode Aosnmine & Tiguid or Diadt Forambaiion for BPoy Collars.

SAu ooy, DBl Fren bl i
. eplenishe b : , .
L Apeliestion , _ Humiber of bl ke aral
Animal Bt L E . me Qﬁlﬁa& otk bisian Absarbed
o evente o hony Do
Teventid fake/davt

Artnal Tone Cim

thoeidayy imin) : Eanartion

Assume Liywid Foromulation

- 1A G048 T1 150 1 00008 | 14 1 14 4 738 37 e
Cat (250645 | medinm 1320 75.04 13 150 1 aoous | 043 7 1% l G458 ) D601
lavee 1.320 8,04 I 150 | 0.0001 | 613 1 15 P 5.4% 20 50007
T et 2219 0.04 18 130 | 00002 | Did 1 15 4 0,48 30 00016
Log (2386-30.62) I 3738 .04 08 150 | 00001 | D3 1 15 q .45 5 0007
NP svll 1752 508 2.8 150 | 00004 | 013 7 1% 4 A8 30 00024

at {2586-63% - - P " " " ;
: ; large 1.986 11,04 10 150 1 00002 | 043 ] 15 3 11,48 20 0.0011
soall 1402 0.04 2.2 150 1 00008 | 043 1 15 4 0.48 ,o 0.0020
Dt (2566-83) | medmm 3161 .04 31 150 1 00008 | 0.43 7 1% 3 Ak 25 50014
Tiree 3020 0.014 17 130 | 00002 | 013 ] 15 4 .48 4 00016
eree oan <rall 219 504 18 150 | 00002 | 043 1 1% 3 .48 20 D006
Dog (2396-84) 1 e 3538 T 155 T ool | Did 7 is yy 5,45 5 X
o] 1,168 .04 1.0 150 1 00002 | 043 ] 1% l T.48 ) BH017
Cat (1596139 | medimm 1148 8,04 1.1 150 | 0.0001 | 613 1 15 4 .48 20 G.0010
Torae 1,168 .04 07 150 | 000060 | 0.43 1 1% 3 1145 20 D.6006
<rall % 540 G4 id 150 1 00006 | G.id ; i3 q .45 35 e
Dog (2506-139) | medium < 830 004 2.0 150 1 00003 | D13 1 15 4 .48 0 0.0018
large 3540 .44 13 150 1 0.0002 | D3 1 15 4 .48 20 G001

Assume st Foemulation
- 1,320 0.37 57 130 ] 00701 | DA% 1 18 4 3,48 30 0,48
Cot (2596-49% | medivn 1,320 5,37 Y] 150 | 00421 | 013 1 i3 q 5,45 6 %L
Tarae 1220 0.7 73 150 1 00263 | D014 7 15 4 048 k 0.8
er £en nall 2219 5,37 4% 150 1 00589 | 043 1 15 3 1,48 20 .40
Dug (2396-30,62) 11200 3738 537 i3 150 | 00271 | 043 1 14 4 .48 i D.iR
o mall 1752 737 i 150 1 00931 | 043 1 1% ) .46 20 663
Tt £25595-83) ~ ; " - " e

: : Lirgs 1986 0.37 32 130 | 00308 | 013 1 15 P) 0,48 24 0T
<xall 1402 797 &0 156 | 0.0744 | 0.13 1 15 3 .48 20 G451
Cat {3596-83) | Medwm | 2,161 547 9 150 1 00688 | 114 1 14 q 348 i BT
targe 2,000 737 47 150 | 0582 | 0.43 1 1% 4 {148 20 .40
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Preg HM. | pocidenn

Rﬁ:pimi&%}« ey m;m@M

L Bpelieation 5 - ] . Bupiber of barel g0 pral
Animl Type - Ratefng | Sapn | 07§ g ; Procuon | Bxposwe | B | en Fotion mnnh covtacts Absurhed

R i . of band Tiow sorervel stervals ey Kalivg Lo
gﬁaw : - iy : i 2vente ner bone Doee

= et | thonraden inind o Lateaction L . G

(mglon) ' Goterahihd Leveniah) fna kg day)
g g saall 2,219 4,37 . RISy 13 H 1% 4 .48 28 .44

g (159684 b :

Dog (2506-34; fmrge 3738 4.37 0.13 1 15 4 .48 35 818
sanall 1158 .37 &k $.13 1 15 4 .48 20 g.43
Cat (2506135 | wmedinm 1,188 G.37 30 150 312 1 1% 4 .48 24 023
large 11488 357 1% 150 013 1 15 4 348 20 .16
symall 3 840 .37 136 150 313 i 15 4 .48 28 1404
Dog {2396-130} | ediam 3 840 .37 44 130 £.0063 .13 1 1% 4 .48 38 643
iarw i&%{'} .37 34 &Q%’EE i},,. 13 1 15 4 .48 i 0,29

k3

e Deumsl Evposm‘f: (g d'w} {’E’mz}&ier " Bcﬁaa,.mnt {eam® hréi L%;)gl;;.&z‘mn Ratc {3'&&@ é»fmcd: ¥ ?Y’igﬁo}& Apphoation Rate (0.0017; Davix, 3L ot 8l sund MRID
SORR1E0 11+ Surface Arvea of CavDog (Oat: Sanll, 1,500; Mediom, 2,500 Lavge, 4,000 cor® « Doy Small, 3,000; Medium, 700, L&I@c’\ 11,000 em®Y] x [Bxposure Thoe
{qui%s 077 §mma da}( Children, 1.0 honusiday )

w/duy} = [Hand Rs.ssz:im: Loading {mgfm™] « {Fraztion of Hand Mouthed (0,13} « Svrface Aree of 1 Child Hand {150 o 1] x {Exposuce

Time {1.0 I}m&a}? w4 ..Rﬁpimxahmcm Intervalaie (4 imtdely # { I“K\% ~Saltva Extraction Factor (0331 Number of Hand-to-bdouth Bvents per Hour (20 eventsMd 3+ {

# of Replishunent immwia Ty {ﬁmi} Weight {11 kg ehild 'i o 2 years old vears old}]

Where the Huwd Residoe Lonting (mgiom®) = [Falus: {Solid, 8.37; Liquids: £.048) x Dernwal Exposure (mgidayy] + [Swrface Arss of 1 Child Hand {150 en’) x 2]

Sa
E‘
5
2%
2
e
Eiu
Q
-
P
22
1]
B

?’W‘» RES 143
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gat)k? E.2. Besidential Post. Applivation Nen - Lancer Bisk Estimates from Use of TOVP Pet Collaes Axsuming 99.62% Liguid/0.358% Dust Ratie
ormulation.
L L g Combined Dowe®  109.00% Liqud/B.38% Duet
EPAReg Moo | . | Aephestion | oy (Leudlncidentl) Dusilocidental | o0 sh000 3ene | Combined Incidentsl Oral
. Lifestage Bate o Ol Doue Ol Diose Cia -
Asngnaal = Gong ) Bize (g kg day)? by i Tt AoE
el AR R Gy SR day! vfmg::‘%:g dav 00 = 3.{?{313)33
Chitde Small Q001R 11.4% 00037 TED
255645 Uat est 1320 | Medinm 00011 0,29 09022 1300
N Lage 0.0007 418 0.0014 2008
Children 3318 Saall RREHT .48 30031 S}
2EGN.RG. 82 sy
2386-38, 6.2 Liog 142 3,738 Large 3.0007 5,18 80014 2600
) . Children 1,752 Samall 4,005 0,63 9.0040 570
§ SO5.63 :
396-63: Lat 1 <2 1956 Targe 00011 527 50021 1300
Childre 1,402 Senall 3.0020 8,51 2.0039 710
2596-83: Cat Tea 2180 | Meddium 0.0019 0.47 0.0036 770
. 2920 Larse 4.0016 0.40 §.0031 210
1596.84: Do Children 3,219 Sl 34016 11,408 $.0(13 1 i)
- HOR 1<2 3,738 Lacgs 3.0007 0.18 0.0014 200
e Saall 0.0017 .42 §.0033 §50
s 1 e Chaldven - - oo . P
2506-13%: Cat I, 1,168 Medinm 0.0018 3,23 §.0020 1,400
- Large Q0006 .18 Q0012 2,300
Chitds Sanall 11,0042 1085 0.0082 340
2596-13%: Do | YN 5840 | Mednun 00018 043 0.0033 750
o Large 40011 510 80022 1,200

Application vates ave lnbel defined. Baforto Table A2

Lacpad HTM Dises from Table BT,

Poast HTH Dioses from Table B4,

98 62% Liquid .35% Dust Cepnbaned Dose {ragkg/day) = (Liguid HiM Dose * £.0062) + (Dust H Dose * 0.0038)
99.62% Liquid . 38% Dust Combaned MOE = huddental Oral WOAEL (2.8 mp'kp/dayy + Combined Dose
{mg'kgidayy

N

able £.3. Residential Post-Application Non-Cancer Risk Extimates from Use of TOVE Dust/ Powvder ansd Liguid
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able £.3. Residential Post Application Non - Cancer Risk Extimates from Use of TUVE Dot Powder andd Liguid
rax Formmulations,
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Appendix F — Summary of Residential Post-Application Cancer Exposure and Risks
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Appendix G. Summary of Residue Data Used in TCVP Pet Collar Assessments

In the 2014 residential risk assessment for TCVP, a propoxur pet collar residue transfer study
(MRID 48589901) was used for assessment of post-application risks from TCVP pet collars.
Subsequent to the completion of the 2014 residential risk assessment, an amitraz pet collar
residue transfer study was submitted to EPA (MRID 49468801). Based on the review of the
amitraz pet collar study, it was determined that the mean Day O residue transfer resulting from
the amitraz pet collar exceeded the mean residue transfer measured on Day 0 from the propoxur
pet collar. As a result, HED updated the risk estimates for exposures resulting from contact with
a TCVP pet collar-treated pet using the amitraz pet collar transfer study.

The Davis study publication was considered for use in the assessments due to arguments
submitted by NRDC in its August 5%, 2015, Opening Brief in NRDC v. EPA, Case No. 15-70025
(9™ Cir.) (Opening Brief). NRDC’s Opening Brief was filed in litigation challenging EPA’s
November 6, 2014 denial of NRDC’s 2009 Petition to cancel all TCVP pet products®’; the denial
was based on the 2014 residential pet product assessment. The Agency provided a point-by-
point response to the NRDC’s arguments in a December 21, 2015 memorandum,?® issued in
conjunction with the 2015 draft TCVP risk assessment for Registration Review. Among the
arguments presented by the NRDC was that the Agency “failed to consider the Davis study for
the estimation of post-application risks for exposures to the TCVP pet collar.” In its 2015
memorandum, the Agency acknowledged consideration of the potential effect of using the Davis
study as the basis for residential post-application assessment of exposures from TCVP pet
collars, the study was reviewed,? an OPP ethics review was conducted®® and preliminary risk
estimates were presented with use of these data. However, the formal use of the Davis study was
put on hold pending review by EPA’s HSRB in January 2016. The Davis study includes 1)
glove residue data collected by adult volunteers petting TCVP treated dogs 2) plasma
cholinesterase (ChE) measures from treated dogs 3) tee shirt samples collected from children
exposed to TCVP treated dogs and 4) urinary biomonitoring for adults and children exposure to
TCVP treated dogs. However, for purposes of the TCVP risk assessment, EPA may rely only on
the transferable residue data [in light of 40 CFR Part 26, subpart Q regarding ethical standards
for assessing whether to rely on the results in human research in EPA actions] as these are the
only data from the study that result in the potential for greater risks, are applicable to human
exposures (in the case of the dog plasma ChE measures), or in the case of the urinary
biomonitoring data, are useful given current scientific limitations (i.e., a physiologically based
pharmacokinetic (PBPK) model applicable to TCVP). While EPA proposed to rely only on the
glove residue data (which did not involve children), since these data were collected as part of
broader research which did involve children, HSRB review was necessary.

7 Natural Resources Defense Council, Inc., Petitioner, v. U.S. Environmental Protection Agency, Respondent. On
Petition to Review of an Order of the U.S. Environmental Protection Agency. In the United State Court of Appeals
for the Ninth Circuit. 8/5/2015. No. 15-70025.

28 W. Britton. Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the Natural Resources Defense
Council, Inc.’s (NRDC) Aug. 5, 2015 Opening Brief in NRDC v. EPA, Case No. 15-70025 (9% Cir.). 12/21/2015,
D430589.

2 'W. Britton. Science Review of “Davis et al., 2008. Assessing Intermittent Pesticide Exposure from Flea Control
Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos” for HSRB Consideration. D430707.
12/16/2015.

39 M. Lydon. Ethics Review of Davis et al Research on Flea Collars with TCVP. 12/15/2015.
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On January 12-13, 2016, the EPA HSRB addressed the scientific and ethical charge questions
related to Davis study. Ethics and science reviews were conducted by the Agency in support of
the HSRB meeting. *1*?> A Federal Register (FR) notice was published on April 11, 2016,
providing the following information: EPA’s proposal to rely on the Davis study; the reason for
review by HSRB; the background on ethical conduct of research; summary of discussion on
ethics-related questions; the standards applicable to ethical conduct and reliance on data; and the
availability of HSRB meeting materials.?

The HSRB concluded that, “The research is scientifically sound and, if used appropriately, the
pet fur transferable residue data from the rubbing protocol used in the study can provide useful
information for evaluating potential exposures of adults and children from contact with dogs
treated with tetrachlorvinphos containing pet collars.”** Per EPA’s response to NRDC’s
Opening Brief arguments, “EPA would rely on these data (Davis study) for regulatory decision
making if HSRB determines that the study is scientifically valid and it meets appropriate human
ethics requirements,” since these data result in in greater potential risks than those estimated
using the amitraz pet collar residue transfer study (which had been relied upon in the previous
risk assessments) and are, therefore, more protective of human health. Accordingly, post-
application risks were assessed with use of the Davis study data only in the 2016 ORE
assessment.

The use of the Davis study as the primary data source was consistent with, and supported by, the
recommendations from the comments following the 2015 draft ORE assessment for Registration
Review including those submitted by NRDC and the Hartz Mountain Corporation. Per NRDC,
“the Davis Study has met the appropriate scientific and ethical criteria and should be relied upon
for the evaluation of exposures from TCVP containing flea collars” and the Hartz Mountain
Corporation describes that, “the glove residue data measured in the Davis et al. (2008) study are
valuable because they represent actual measurements of TCVP transter from dogs wearing
commercial collars to the hands of individuals petting them.” Further, the NRDC states that,
“EPA’s utilization of transferable residue data from the amitraz study is not supported by the
evidence and should not be relied upon to evaluate risk.”

In 2019, Hartz Mountain submitted a TCVP-specific residue transfer study that has also been
reviewed by HED and determine to be acceptable for risk assessment (MRID 50881801°°). Both
studies are representative of potential exposure to currently registered TCVP pet collars;
however, the Davis study indicates a greater fraction transfer value than MRID 50881801, but
the latter study only had a limited number of samples (i.e., a total of 9 dogs with only 3 dogs per
petting simulation group). Due to the fact that (1) both available studies are representative of
current TCVP pet collars and have been considered acceptable for risk assessment, (2) the Davis

3'M. Lydon. Ethics Review of Davis et al Research on Flea Collars with TCVP. 12/15/2015.

32 W. Britton. Science Review of “Davis et al., 2008. Assessing Intermittent Pesticide Exposure from Flea Control
Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos” for HSRB Consideration. D430707.
12/16/2015.

3 https://www.federalregister.cov/documents/2016/04/11/2016-0828 1 /tetrachlorvinphos-tcvp-epa-proposal-to-rely-
on-data-from-human-research-on-tcvp-exposure-from-flea

3 Letter from Liza Dawson, PhD, Chair of the EPA HSRB to Thomas Burke, PhD, MPH, EPA Science Advisor.
Subject: January 12-13, 2016 EPA Human Studies Review Board Meeting Report. March 30, 2016.

3 MRID 50881801, D453149, K. Lowe et al., 12/05/2019.
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study provides a more protective assessment of potential exposure, and (3) in consideration of
the limited sample size in MRID 50881801, HED has presented risk estimates utilizing both data
sets.

A summary of the Davis study and MRID 50881801 is provided below.

Davis Study - Davis, M., et al. Assessing Intermittent Pesticide Exposure from Flea Control
Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos. Journal of
Exposure Science and Environmental Epidemiology. (2008) 18, 564-570).

The journal article, Davis et al., 2008, was conducted with the purpose of investigating the
exposures to TCVP that could occur in children and adults from the use of a TCVP-containing
collar on pet dogs. A single product was tested, Hartz Mountain Ultimate Flea Collar, which is
composed of 14.55% TCVP. Two separate studies were conducted with the test product as a part
of the journal article. Both were conducted in Oktibbeha County, Mississippi, with volunteer
households having pet dogs.

Study 1: The first study was conducted for approximately 4 months (112 days) and evaluated the
time course of TCVP residue transfer (peak residue and dissipation) to white cotton gloves used
to rub, or pet, the dogs’ fur. Twenty-three dogs of different breeds and weights were treated with
the TCVP flea collar in study 1. Dogs were petted by volunteers continuously for a 5-minute
period with use of a cotton glove in following with a defined rubbing protocol. Although not
described in the article, it was deduced that the rubbing protocol was repeated for each
dog/volunteer to result in a measure of transferable residue 1) from the fur of the neck (rubbing
over the collar), 2) from the fur of the neck (with the collar removed), and 3) along the back of
the dog in the tail region. Study 1 also analyzed plasma cholinesterase (ChE) activity from blood
samples taken from each dog at the same time as the rubbing samples. Pre-collar and post-collar
application samples were collected for the evaluation of residue transfer to gloves and the dogs’
blood ChE activity.

Significant increases in transferable TCVP residues were observed on the cotton gloves used to
pet dogs compared to pretreatment concentrations. In study 1, transferable residues from all
three sampling locations decreased (86% decline) throughout the 112 days following a peak at
day 7 post-collar application, 24,000 + 4,000 pg/glove over the collar. Similar trends were also
observed in detectable residues around the neck without the collar in place and in the tail region
where there were 94% and 71% decreases, respectively. Mean glove residues for all sampling
times were 14,300 ng/glove over the collar, 4,300 pg/glove on the neck with the collar removed,
and 130 pg/glove in the tail region. No significant changes in dog plasma ChE were measured.

Study 2: The second, subsequent study was conducted on the basis that results from study 1
indicated that TCVP residues peaked and then suddenly dropped within 3 weeks of collar
placement. Therefore, the second study was conducted over a 3 week (21 day) period, and
included human biomonitoring of the TCVP metabolite, 2,4,5-trichloromandelic acid (TCMA),
in urine of adults and children. The second study also measured TCVP residues as transferred
from treated dogs to cotton t-shirts worn by children, as well as those transferred to cotton gloves
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from petting the dogs’ fur. Pre- and post-collar samples were collected for the residue collection
by glove, t-shirt, and the biomonitoring phase of study 2.

In study 2, TCVP residues obtained over the collar and around the neck without the collar in
place decreased (30% decline) from 5 to 12 days post-collar application, while residues obtained
from the tail region remained fairly constant (81 pg/glove at 5 days and 82 pg/glove at 12 days).
The peak transferable residues collected over the collar at 5 days post-collar application were of
a similar magnitude to those observed in study 1. Mean residues (for all gloves analyzed) post-
collar application were 19,000 pg/glove over the collar, 8,000 pg/glove on the neck with the
collar removed, and 80 pg/glove in the tail region.

The average amount of TCVP residues detected on children’s t-shirts on sampling days 7-11
post-collar application was 1.8 + 0.8 pg/shirt, with no significant differences among the
sampling days. Transferable residues were significantly greater than the mean pre-treatment
residue of 0.03 £ 0.006 pg/shirt.

Urine samples collected from children generally contained more urinary TCMA than that from
the adults with significant differences between the ages occurring on only 1 of the 5 sampling
days (day 11). The ranges of TCMA concentrations were large across all adults and children; 1.4
- 582 ng/ml urine for adults, and 2.1 - 1,558 ng/ml urine in children. However, no significant
differences in urinary TCMA concentrations were observed within each adult or child in the
study. The urinary TCMA concentrations were all adjusted for creatinine content; however,
there were no differences in outcomes and, as a result, reported values were unadjusted. No
significant correlations were identified among t-shirt TCVP residues, the amount of time spent
with treated dogs, and urinary TCMA concentrations.

MRID 50931601. D454190, K. Lowe et al., 12/03/2019. Submitted in response to GDCI-
083702-1791.

In 2019, Hartz Mountain Corporation submitted a TCVP-specific residue transfer study for pet
collars (MRID 50881801). The purpose of the study was to measure the transferability of the
test substance (TCVP) and a plasticizing agent from the hair of a dog wearing a TCVP-
impregnated collar. Each collar contained 14.55% TCVP (TCVP wt/collar wt). The collars are
typically applied to dogs by securing the collar around the dog’s neck and cutting off any excess
collar length.

A total of 9 dogs were used in the study, randomly assigned to 3 groups. Each group had
different assigned number of simulations. Dogs in Group 1 were petted for 5 simulations, dogs in
Group 2 recetved 10 petting simulations, and dogs in Group 3 received 25 petting simulations.
Each simulation consisted of three strokes conducted using a mannequin hand fitted with three
cotton gloves. The first stroke was on the right side, the second on the left side, and the third
was along the back line. After the simulations, all 3 gloves were removed and placed
individually into labeled jars. Samples were collected from each dog 4 days prior to application
of the collar (4 days prior to treatment or -4DAT) and 10 days after application of the collar
(10DAT). In addition, at the end of the study, each collar used on the animals was collected,
stored in separate containers, and sent to the analytical testing laboratory facility.
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Fortification samples were prepared on -4DAT and 10DAT. Duplicate samples were fortified
with each analyte at three levels: 120 pg/sample (LOQ), 2,000 pg/sample, and 4,400 pg/sample.
Fortified samples were handled, stored and shipped in the same manner as the residue samples.
Average recoveries for the low-, mid- and high-level fortified samples ranged from 87.3 — 114%
for TCVP on sampling day 10 and from 82.5-105% for the inert.

Glove samples collected prior to the application (-4DAT) did not have any detectable residues
and are not discussed herein. HED corrected the 10-DAT field samples using the 10-DAT field
fortification recoveries. Residues <660 pg were corrected for the average low level field
fortification recovery (87.3% for TCVP and 82.5% for the inert); residues >2,800 pg were
corrected for the average high level field fortification recovery (106% for TCVP and 100% for
the inert); and residues between 600 pg and 2,800 pg were corrected for the average mid-level
field fortification recovery (114% for TCVP and 105% for the inert). HED calculated residues in
pg/glove, pg/cm? of dog surface area, percent of initial TCVP in collar, and percent of applied
dose transferred.

The difference between the initial collar weight and the end weight was multiplied by the percent
active ingredient in the collar (14.55%) to calculate the actual dose applied. The actual dose
applied ranged from 0.052 to 0.2639 g ai (51,914 to 268,622 pg ai}. In addition, HED calculated
the initial TCVP in the collar by multiplying the percent active ingredient in the collar (14.55%)
by the initial weight of the collar. The initial TCVP in the collar ranged from 2.52 to 3.05 g ai
(2,524,192 to 3,048,429 pg ai).

The highest average residues of TCVP occurred on gloves after 20 petting simulations (Group 3)
at 4,527.5 ug/gloves (5.98% of applied dose and 0.886 pg/cm?). The lowest average residues of
TCVP were observed on gloves from Group 2 (10 petting simulations) at 2,512.9 ug/gloves
(1.53% of applied dose and 0.456 pg/cm?). For the inert, average residues were highest on
gloves from Group 3 (20 petting simulations) at 473.9 pug/gloves. The relative ratio of TCVP/the
inert ranged from 7.0 to 14.5; the highest average ratio was observed in Group 2 at 12.9.

Percent transterable residues of TCVP based on the initial TCVP in the collar ranged from
0.049% to 0.228%; average percent transferable residues of TCVP were 0.098% for Group 1 (5
petting simulations), 0.086% for Group 2 (10 petting simulations), and 0.167% for Group 3 (25
petting simulations).

Percent transferable residues of applied TCVP dose ranged from 0.93% to 6.83%; average

percent transferable residues of applied TCVP were 2.38% for Group 1 (5 petting simulations),
1.53% for Group 2 (10 petting simulations), and 5.98% for Group 3 (25 petting simulations).
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Attachment . Tetrachiorvinphos: Addendum to the Revised Residential Exposure
and Risk Assessment for the Reglstered Pet Product Uses,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF CHEMICAL SAFETY
AND POLLUTION PREVENTION

MEMORANDUM

DATE: July 20, 2020

SUBJECT: Tetrachlorvinphos: Addendum to the Revised Residential Exposure and Risk
Assessment for the Registered Pet Product Uses.

PC Code: 083701, 083702 DP Barcode: D458466
Decision No.: 559447 Registration Nos.: NA
Petition No.: N/A Regulatory Action: Registration Review
Risk Assessment Type: Residential Exposure Case No.: 1321
Assessment
TXR No.: NA CAS No.: 961-11-5, 22248-79-9
MRID No.: NA 40 CFR: NA
FROM: Kelly Lowe, Environmental Scientist

Risk Assessment Branch V/VII (RAB V/VII)
Health Effects Division (HED; 7509P)
Office of Pesticide Programs

THROUGH: Michael Metzger, Chief
RABV and RABVII/HED (7509P)

And

Wade Britton, MPH, Environmental Health Scientist
Risk Assessment Branch IV (RABIV)

TO: Patricia Biggio, Chemical Review Manager
Dana Friedman, Branch Chief
Risk Management and Implementation Branch I (RMIBI)
Pesticide Re-evaluation Division (PRD; 7508P)
Office of Pesticide Programs

Introduction
The attached document is an addendum to the residential risk assessment for the pet uses of

tetrachlorvinphos (TCVP) (D457031, K. Lowe, 7/20/2020). As a result of the risks of concern
identified in that risk assessment, the registrant proposed several mitigation measures. This
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memorandun sununarizes the mitigation measures and presents revised risk eshmates for the
registered pet collar uses.

Updated TUVP Pet Use Risk Estimates

In the 2020 TUVP pet use nisk assessment (457031, K. Lowe, 72002020}, nisk estimates of
concern were identified for all dust/powder products and for some pet collars for some pet sizes.
As a result, the registrant s proposed several nmutigation measures to address those concerns.
These mehude:

Capcellation of all dustpowder products

»  Cancellation of pet collar product, EPA Reg. # 2596-63

= Amendment of pet collar products EPA Rep # 2596-49, 2596-83 and 2596-139 to restrict
use to cats and kittens weighing above § pounds

»  Redesign of pet collar products EPA Reg. # 2596-30, 2596-62, 2596-83, 2596-84 and
2596-139 to reduce weight of the collars (1.2, to reduce the amonnt of active mgredient
apphed)

A vevised use profile table with updated application rates for the pet eollars i1s provided below
{Table 2). Taking mnto account the pet collar mitigation messures, HED has recaleulated the
residential handler and post-apphication nisk estunates and the revised MOEs are not of concern
{1.e., all MOEs > the LOCs of 300 for inhalstion and 1000 for maidental oral). These are
presented 1 Table 1 below.
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Table 1. Summary of TUVE Pei Produet Besideniiad Risk Estimades (pst-nsitigation)
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158684 {Dog) . -
39684 (Dog) Tatge 500,600 3.AE8 2800 SOEAT
. Nigih 200 ) AE-08 RO0 SEO5
2506135 {Cat) 3&{3}11{11 i, H?O( }“i’} 1 oﬂ: t% 1 : {,} 1 i:fi Qﬂ
T lagge S (MY 1.8E-08 176 §3E-06
Swoall REIREEY 1.0E-88 13003 §TE-GG
2596139 {Dwg} rediun SRR GO0 2 TEA8 2,200 JRERE
Large S00,000 3488 2500 B EMT
Applicarion of TUVE Limdd Spvays
ERRG-120, ~140 Samall 252000 2 3E-08 1600 Q507
{Cat) {Tripger) Lavge 18500 3.5E.08 3,100 SAEG7
LHH-180 {Caty Sanall 1203 1M 5E08 B IKH 20807
{Pug Loarge #7000 T I [RRELY §LOELT
Sanall 18,000 3 EEL8 2,500 5,77
RO 2E. Wl : :
{éi“.} T ;:g Wediom Y6000 A0F 08 4.500 TaE
8L ENEEEL Torge §.o00 T OE08 3,300 TR
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Table 2. Summary of TUVE Ocoupational Besbdential Pt Products

P Ren N Tiee Sate Spphivation Bate Llse Bestrictions
EPARen No | Us Site | Apphication Ray Use Restrier
Callars
Do not use in kittens wnder 12 wesks of age and
v satvkitten weighing less than & the,
11.3 grave solla = 340 ox N . s
& (1 {;‘3 o s Plave the eollar sround the vet’s neck, adjust
39540 A proper #, aod buckle i place.
foollar wesght: Cuts . e e s . Legve 3o 3 inches va the collar for exten adpntinent
R Total at: 0.0036 H m or 148530 mag wl a N M ,
.40 n2} 3% pemaved: 1,334 m ﬁ:”' and sut off snd dispose of the xiva length
A IHREE LS N Replace the sollay every 3 months, every 3 months for
severy mfestation.
2596-50 132 gram vollar = 4t ox ) L -
feollar weight (14.5 % ai) Dy mot vise oa puppiss loss than 6 wesks ofage
6 S8 0 - IR ; Place the collar arcund the dog’s neck, sdjust for
§.46 — {184 oz} Fotal ai; 00042 W al or 1927 mg al R o SRR 3
1 semoved: 1547 ma m proper fit, and buckle m place.
Diogs o T ® Leave 2 or 3 inches on the collar for wxirs sdiustomat
TLOEE = and out off and dispose of the extra length,
\ ;396«*&?2 237 gramn eodlar = 084 ox ;; M% ;muitmzaz;ﬁ E?}j&f& f}{ the ﬁf;:‘% i i’,} %ﬁi nths for
{eollar weight: (14.6 % af) ::;; ;&; ;;;;ZZ ;1 every 3 months, every 2 mwuthes for
4% - D24 oF e o e O . SEVEr statiog,
.48 ~ 1084 o} Total at: 8.0076 B at or 3400 myg st * )
2% removed: 2758 me w
Q.68 grarm wollar = 8.34 ox s _ .
s ; 2,&\,_ i = Do ot use n kittens nnder 12 werks of age and
o (ii‘:;iao;’ §ATR e g eatakitten weighing less than S s
1506.53 3 :‘:::mo ol 1 13 } e Place the collar around the cat’s neck, adjust for
Fanicpa i PAERYS YOE &, i s h
oollar weight: Cute ’ proper fit, auc buckle in place,
g 1,4‘ & vg,,“;’z}; - 133 sram vollar = 0,47 o Leave 2 or 3 inches on the coller for oxira adiustaent
LG~ AR R 3k FEE AT OF oo 3 g
¢ - ;;,,, ot * and ont off and dispose of the extia beagth.
G 3¥ry § o
- ‘ C . Replace the collar svery 7 nuwvaths, every & months fur
Total ai: 0.0042 I i or 1927 mg »f w*irg mf'fmz:im FYRY S hhe !
o - ~ M % e d SRR R RN £ Y
2% remmoved: 1542 me
13.2 gramn wollar = 048 ox
{14.6% at} Do not use o pupples wnder 6 weeks of age.
Total al 00042 I d or 1837 mgat Plave the eodlar secand the dog’s neck, sdjust fiw
15386.84 20%% rosnoved: 1,542 mg ui gsaper §it, and Yookl fn plaes.
{oollar weight Diogs Leave 2 ar 3 inches on the sollar for extes adinstment
$46 — 0084 ox) 237 wasn vedlar = 084 ox and vut off snd dispese of the onten length.
{14.6% ai) Replace the collar every 7 muouths, every § months &
Total at: 00076 s af or 3,480 mg ot severe infestation,
20% rnoved: 2708 me w
568 pram collar = 834 a2 . -
o E 01 5; 5 ait - T3 110t we on puppes under § weeks oldd kittens
A% 5 . .
:, 3 N 5 RO N E e o - " o
Total ai: 0.0031 1 ai or 1,413 me a8 onder 12 werks obi, and *xez;ghmg ic?g than 3 ﬁ?x. )
e T s, ¥ 7 i Flace the collar around the car™s/dog’s neck, adiust for
506138 3% removed: 1,131 mg ol proper fit, and buckle in place = i
{oollar weight Cats o B .y
ﬁ; 4 ) 0 ég(f " 132 apamm callar = 0,45 ox Leave 1 or 3 inches on the enllar for sxtes sdjustment
X PR B i £ PRppA s EX. R QL o~ . o~
= = p ; 694 ai3 and oot off snd dispose of the sxiea length,
3 330 E . N >
. : S . Replocs the collar every 7 months, or more freguently
Total at 00042 st or LT mg ot foxz cvere ia;c ?’iﬁ:x} ”‘ RS HRREE
20% remmoved: 1,542 me .
13.2 gram wolley = 846 02 . ) e
® (1 ,;;‘m A3 - 3o 1ot use on puppaes vader § wesks okl kittens
§114.6% e v
Total ai: 0.0042 T ai or 1.927 mg 2 snder 12 weeks old. ; o
e 1R e X %4 L Flaes the collar svonnd the cat’s/dog’s neck, adiust for
2506138 26% rerpoved: 1,542 mgm proper fit, and buckle in place *
{oollar weight Dogs PR ; v -
{;j 45 - 6 ‘% 4%; RS = 337 eram oatlar = .54 oz Leave I or 3 inches on the oollar for wxire sdiustiusat
ST e RS e E t{ 14 éﬁf i o and e off sod dispose of the extra length,
A¥F e ¥ -
. P N . Repdacs the collar every 7 months, or more freguently
Total s 00076 1 i or 3,460 g wd foxicwm safesiation. PRSI
o . . kS 4% X .
2% remaoved: 3768 mig a M i
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Table 2. Summary of TUVE Ocoupational Besbdential Pt Products

EPA Ren Mo | Use Site Apvhivation Bate i Tlse Bestrictions
Fomp Trieger Rpraye
[ L%
Dxo not apply to pets {puppies} Iees thom 6 weeks old,
Sumall: 28 strokes = 27.78 grams poduct= | Hold bewtle upaight sbout & nches fivan pet, Speay
0.00066 b al or 300 my ai lighily ennl the tips of the pet’s bair see modst. Rob
P ] sy it aueal’s coat,
1596128 i"T;i:“;;:x‘z Medioe: 40 steekes = 37.04 grams pm&“{}ct Repesat onos per week,
LERREETE = Q0088 h sl or MM g o Recommnended dosage: Spray 2530 strokes for a
sonall dog, Spray 3040 strokes for a medivm dog.
Large: 70 sivakes = G482 grams pr oduet= | Spray 40-70 strodues for s lavge dog. More spray may
GO01S W ui or TOO nig a1, lavgs be needed for longhaived dogs.®
L% m T30 110t npply to pets Chittens) less the 6 weeks old,
Hold buostle vpmighy sbowt ¢ tuches from pet. Speay
Semall: 35 strofors = 23,15 grams product = | lightly sl the tips of the pt™s bair are nandst. Bub
29606136 Cats (OG05S T ad o 250 mg wi spray into antosal’s cost
{Trigger} Repeat onee per week,
Large: 35 strokes = 3141 grams gsrm:%uct = | Becommnended disage: Spray 1525 strobes fiw 2
Q00077 h alor 330 mag w semall ond. Bpeay 3535 strokes for & lerge oot More
spray may be needed for lonphaired cats
1.1% s
Srmall 25 strokes = 4.73 prams prvducy =
Tats” 0001 BbaiorSlmgw
{Parngy
Large: 3 5 sirskes = G057 gramns ;}1‘0&11:'{ =
000016 I af or 71 fug A
s 3o nof use on puppdes or kittens Ires than 15 weeks
L% s
old.
Samall 25 stiokes = 23,13 groms produst = i:;zifgnif} ?inf 3? q{;cg ° R?&?% Jompet 51);; V%
Cats? 000083 1 af or 250 mg at LA maist, R
<o (Trigger) spray m?o .%mn_ii \x(’t?i
2386448 ' Large: 35 srokes = 3241 grams produst = Repeat Gmft pex ﬂ'_w%“’ o 1538 o
{00077 b sl or 350 mg wi ?icmmnmzfizs’:i ‘i‘iﬁ o %p Y 1 e stm%c§ fora
g senall ont. Sprwy 3535 strokes for o Jorge sat?
TS Reconurended dosage: Spray 25-38 steokes for 3
sogll dog, Spray 30-40 strokes for A maedionm dog.
Saalls 38 stivkes = 32,41 gmams gw&mt - | Spray 4070 strokes for  lacge dog.
000077 b gi o 350 mg ai
Drogs
{Triggery | Medmwn 40 steokes = 37.04 grames product
= Q00088 e at or g &
Largs: 76 strokes = $4.82 gruws g wcdnet =
0.0015 b st e 700 meg ai

i Bosed on updated lubels: (13 cat collar fongth monges Fom 11 10 17 inchies and coller weugdn D B8 plinch = 9468 - 132 g (134 ~ 048

o0} and (2% dog coller beapth ronpges From 15 0 27 awhes and oollar ererghs D88 plmch = 132 -

2376 g (D46~ 084 o

2 Apphoston mtes for Banid spray peoducts determmansd using tdbometion provided by the Registoant repardtug the voloae of posduct

redeased por stivke: poiep spoay wodicts = $.1% g and migper-apray produsiy =
% LCuorrent label lupuape [EPA Bep. Mo 2396-125 and 25396-126) aflows oy mors than 8 prescribed anwant of stirokes pey catidog.

DSl

Sssevsonent 15 based on the anewmt Isbelled for coch waight range. Any such labed bapsps sowing for an exceedonre should be

pegpoved.

4. Therwonnuoended pusher of stinbes 25 presented Ky BPA Reg. Mo, 2386140 ix hased on 1oaster label mueadisents proposed by the
segrotiamt and prsded by BPA ook 2014 Breviossly, 2 nusdier of stendies per catidog was not seomumended. The oanises
nursbey of stroloss was comsiderad i the sisk avservment S caty and dogs based on wmed size

il
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EPA Rog. No 2596140 segistersd 95 both 5 penyp spway and trigger spray & cags.
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